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cindoll® afid htyXostB by & a* in 

Calaiwat %&lm. (Linn.) Millap. was montly c©n»W#r@il 
to bm aonotypic gpiius (Hook®r» 1S75), b@caiis« C. iLtaliafliJU 
lianas dascrlbad In 1915 fro® ^'«8t Africa was unkn&m to mmt 
agricyltural scientists* The plfsonpta (fiilaMI 
Milisp* 1® nm spraad pan tropica I iyt and Is most adapted anrl 
productiv® in tti® •«®l<»oricl tropics afid it is a natural 
assewtola©® of ateioiit 13 eloioiy r®lat«d genor® dlstriiaitod 
»tlply In tropical raglons* tli® gonoric distrltiutloiis art 



not bated on thatp and wall defined morphological 
characters and biosystaiaatlc ralatlonthlos of thes® «|®n@ra I 

are not yet completely iinderitood* The miwbor of soeciet 
Included In each genus varies from flora to flora and author 
to author. Hooker CW6) included 20 species in Atviosia. 

Further, Hooker and Jackson (1899) recognised 29 specie* of ^ ; 

showed that out of specie® of Atvlesia ^ are . : 
found In India, 5 in Auetralla and 4 In Surma, Sien! and ' 

Phlllpinea. At present, there are 38 specie® distributed In 
tropical Asia, ^stralia, India and Medaqaskar. However, there 
1® a general agreement on the close relationship of Cflanus | 

Atvloiia which is •eparated from each other by Baker (1876) ; 

on the bail® of strophioied aeed® in Atylosla species* Supporting ! 

this view. Lackey (1977) considered Cal anus to be a cuitlgen of | 


Since t!>e hybrtdiiation and the species hybrids have 
became an integral part of the new systematica, as the flndlngis 
of such study serve as valuable clues in determining the 
interrelationship between various species and following their 
probable mod® of evolution. As such, studies ©n hybridiiation 
are essential if related species or taxa are utilised in broKllng 
programme aimed at improvement of cultivated taxon. More so, for 
developing better plant types the innovative approaches in 
cytogenetics need* constant reference to the chromotom® status 
and behaviour of the test materials* Uany of the desirod trait® 
are well distributed in the wild relatives of Cal anus calan. 

These are sumraarlstd as follows. 


Wild relatives of 

MlM 


Mxit&lA maiabaeoldt*. 

&MmM. JaMIllllI 
MilMli JAatili ^ 


Desired traits 


IhNi borer resistance 
High protein content 
Milt resistance 
Milt reslstanee 


Aut’^'or 


V.' * ■ .V) 

aeddy ®t 9lAt974 

I t 'JS”' 

Rewanendan 


.-v'lwtmLa 




Airiyanay««|ara tiwi 
Spisfic® (1978) 

Slight resist anc# Heiaanaiidar} (1980) 

Atvloaia ropliis Blight rsslstanc® (1980) 

Croasa&lllty of «oii« hMlmlA «i»cl®s with £alMIMl. 
caiao has already bstfi <lo®ofiStt*t«ci (Caeclltar ahd Thaltarf l^6f 
Kuraar and Thm^arw^ 195B| ^war n t t 1953| ft®ddy» !9T3| D«# 

1 974 1 Ariyanayagaw and Spsnctp 197i| 8«ddy ^ li.*» f980| ftedciy 

and D®, I9S3| Trloathl MX 

Singh, 1985, aib,C!, KuaarilJi*, 19801 Trlpathl and Patli, 

1986, Tripathl, 1986 and Yadav, 1986). Interspaclfic hybrids 
batwaan Atvlesla spaclos has bean swccatsfully obtained 
(Tripathl and Patll, 19S4| Pondlr and Singh, 1985). Tripathl 
and Patll (1986) tuceassfwlly raised trlsosciflc h^^rldt with 
9 ®nus At¥l.o..ilft involving Sa.tilBi.t ttliH bs s@®d parsnt and 
of MYisilA Ciianif.olM * MYiSUlli ISiUteiSliim* Fartharnora, 
trispaciflc hybrid in tht sobtribe cajanina® Involving €a 
as a seed parent and F| of A, c,i|iafiifA.lli. x A, 
as a pollen parent was succassl^lly producsd by Tripathl (1986). 

Study ©f polyploids offers scops to Incrsts® th® 
chrwaatin content of a call and tiuis bring about guantltatlv® 
changos in the gen® contwt which in turn «ay favourably offset 
the desirable characters in breading nattrlal* Also, polyploidy 
ha® played a great rol® In the evolution ©f econonlc plants. 
Insplt® of reduced f«rtlllty, tstraploids are of note ®ccn©»ic 
importance providing glgas v®g»tatlv® parts* Colchicln® has 
been widely used for Inducing polyploidy In different plant 
materials, but the studies on and MriSIlM 

few* (Kuiaar F*thalt C1948)| ihattacharlil (1956) 

in Calanui sOm. •"<» »ea Mb..old w by Jh* {1986). 

: l^tagwiesit has l»«n used to teprov® morphological 

as well as physiological ch®»a«t®rt. Th® possibility offered 
by Ifiduced amtatiens t# lficf®a®» varirtllity is of mtxmm 
interest to the plant breider* ^ 8v®*? mutim mm wl^athot 
sfflail,.or;big>as giaNj|:#«lM|9WM8ter.for .;a taorohoioglcal or 
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sjhy«ioi©4leai charact«»t •• it isodtfi®* th® naturally 
®®t«bll»h®d toalanc# in ••lectinn of adapted block of g®n®i 
and thus oofin airoiiw®® for feot*^ natural and man n»cl@ ttltction# 
station due to chronoeowal ehanges i* of coneiderable 
Impoptanc® in genetic etudiee* However the informations on 
tbt genetic variability induced in £§liQa& Sliffll 



objectives* 


To Study the external morphology of varlmis tpecles 
In order to find «it diagnostic siorohoiogical 
features betuNt-en th«»* 

To study the ltarywm»rphologlcal features of differeni 
species and cultivars with a view to bring out 
slmllaritios and/or differences amongst the karyotype 
of each one of thorn* 

T*. \»Tn» numhor of crossss bo'^eon different 




To staodirdlf® t#cNRl<p« for colchicln® troateont, 
for «iicc®isfui Inchictton of polyploidy* involirlng 
ill the Atyloila sop., m4 Cftiiam £ilm 
S'^#y* 

I© a tody ih© «ff«cti of lodiiood polyploidy on 
Biorpholegtcal ftator^s* fsrtillty and chroaosom® 
l>#ha¥icwr in Cq and gtiitratlon. 

T® slaidy th© «ff@ct ©f Ethyl ttsthan® Siilfotiat® 

(EMS) on ttorphology, fsrtlllty and chromosomal 
bohavloor of dlffarent MylARiJ. spocI#® and ajai^ 

t«1»n (L.) «llUp. 



HAtmXAiS ANO MEIKOOS 
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transferred t# ©arth*n pots as wtil a# raicrepiots* Saads 
of mcArAktanijiti. * Mxliilljl 

iM£sm» 4l3flailA tias&la MitoUi m^issMsUM, 
cjerminated on wet filter paper In petridlshes after 
pretreatment of hot water* for iiaxlwim qemimiion In 
M^IsmIa mUlA and M]£,itaM were scarified 

with cone* ®iii«t®f» and then washed throyahly 

and kept on wet filter paper In oetrldlshes* The geminated 
seed© were transferred t® the earthen pots m well as 
microplots* 

Re,c.o...gdjLo.g..„Q f . .oh.i.t.rva..tliiM. 

Emergence of radicle was ccwsldered a® germination @f 

seeds* 

Plant h@iai.it t The height was measured In cm from tha 
ground level to the terminal end of the main flowering 

shoot, ■ 

2* Plant spread t The plant spread was measured in cm across 
the width of plant* 

3* Leaf length > The length of cemtral leaflet was measured 
in cm from the base of the tip of leaflet* 

4. Leaf breadth t The breadth of central 

In cm at the widest portion of leaflet,' 

5. a»vii to Iw*. Inltftlom The number of days taken from 

the date of sowing to theemergenc® of first d«v«*l©p®d 
' iMd on the main shoot* 

6. a»v» tc 5Q» flev«*rti>«l The number of days token from 

the date of •4i^iig to Vie date on which W% of the 
branches m m Individual plant flowered* 


t, fiav« frm bud to flowirt Th« number of day# taken from 
tri# ti»# of bud Inlttiitloii to its full dewiooment 
into flower* 


8. ^«v» ftOB pa d InltUtlon tn nwturltyi Th« nuab.-r of d»y» 

taken fro® th« date of first vioiblllty of pod wiorgeneo 
to It* maturity* 


9# liavs to 50;^ maturity i the niMber of day® taken from the 

date of sowing to the date on which of all th® pod* 
on a olant matured* 

to* I'pc; fetttnq i Pod *ettind detenalned on the number of 
full matured ped* per tO0 buds* 


Pod set % m 


,!jaB^£jaL.M^Jtaati x 100 

io* of buds ftydles 


li. Ovule fertility I Ovule fertility was determined on the 
number of fully formed seed* per 10© ovules* 


Ovule fi^rtilitv % m X 100 

jvuie fertility • Y©tai^or©r chai^^ 

12, Length of ood f Measured in cm from the base of the pod 
to tip of Its beak. 


13, Breadth of pod t Measured in cm ftm themiddle of the pod* 

14* Pollen fertllitvi Pollen fertility was estimated by 

•tainabillty of pollen grains In acetocarmin®. Those 
pollen grains which stained brightly were taken a* 
fertile and those which remained unstained were 
recorded as sterile* Pollen slie wa® fneanured using 
Ibx eye piece and 40* objective* Fifty different 
microscopic field* using 15* eye piece and tOx objective 
lens# were scanned and the avorage values eipressod as 
percentage of fertile pollen, Tbt observed diameter of 
pollen grains were wulttpiled by the correctlim factor 
C3,0) to get th* actual air® and the average were 
calculated. ‘ 
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SMmS-jii 


Th® mitotic stydios w«r® mail® only frofs ymnq grtw#inq 
root tips obtainod fxoiR g#iwilnat®d «®#ds, Th® prop®r ti»f ©f 
c©il@Gtion of root tips for s«»atic mttaphas# was fomd to 
b® b©tw®«n 10,30 and 11,30 a*is, dyriiif tJi® syifwor* 


SJmMm* 

Root tips war® thoroughly Mshtd In maim and th®n 
fixed in li3 propiofio-alcohol to which d traces of forriechlorid® 
was added to increas# the ttslnablllty. Fixation for 24 hours 
was necessary for better staining. 


SiaialM* 

Fixed root tips were stained in i% proplonoearwln# for 
15-30 minutes • The deeply stained portion of the root tips was 
cut and squashed in 1^ proplonocarroin®. The chroMOSoaes were 
separated by repeated heatlngt mild tapping and a little 
pressing. The prepared slides were sealed with parafin wax for 
detailed study* 




For Karyotypic studies in different species of 4..tylo.8.ia.,> 
cultiuar/collectlon of Cal anus, .gslaja. their hybrids and 
tetraploides, tNi chromosoaes were arranged in linear order, 
accorrJlng to their total length and aeasured in mm and 
€on¥ert»d in Micron. The chroaoa«»i#s have been elasr;lfl«d into 
the following types on the basis of their total length. 



following fotasala CHiisIfiirat t962)«; 


csiaiiijgi.,cM2SSi« 


A Long 

3.00 - 4,26 ju 

B Medium 

2.00 - JU 

C »iort 

1*41 - 1.99 JU 

T*f» value was 

ealeulated with the help of the 


X 


T r value - pf fhyit 

ui, ¥axue * tiim total ehsonotom length 

» 

Melotlc ttudi»8 w®r« mad® in poildn mother cells 
(abbreviated hereafter In tart as PMC) frep> young flower 

buds of sultabl® ®iie« The most suitable time for collection 
of flower buds was found to be between 8»30 to 9*30 0*ni* 

The flower buds wore fixed in I St proplon© alcohol or In 
Camoy's fluid (6*3s1 - absolute alcohol 6 parti chloroform 
3 part I propionic acid 1 part)* Fixed flower bud® were kept 
overnight and smeared in proplonocatwine* All the stages 
of Bteiosis right from prophaS'S-l to the pollen fomatlon were 
analysed* 


The cytological analysis were mad® from temoorary 
slides and suitable cells were photographed on 35 hm film 
with Olumpus PM-6 laicrophotographlc camera at 190 x 15 and 
too X 10 magnifications* 

Erpm^UMy, ■s.ludiejx 

Both interspecific and Intergeneric crosses vmm 
attempted reciprocally for studying the crossablilty 
relationship* Suitable flower buds were emasculated. Anthers 
were removed from the flower buds with the help of a forcep, 
by opening their keels from one end. In V.m morning hours 
following emasculation# the pollen grains were taken fro® 
freshly opened flowers of desired male paront and gently 
applied to the stigmas of emasculated flowers of the female 
parent. After pollination the fioweri were covered with butter 
paper bags. The pollinated fliwsers were properly labelled. Th® 
flower bud siae of one day before flower opening was most 
suitable for pollination* The seeds collected frcwi the possibly 
crossed pods and those of the parents were germinated ©n wet 
filter paper In petrldlshes and the gewlnatecl seeds were 
transferred to mtthm pets/wlcreplols, Th# F| plants were 
detected by then wltli l^elr respective parents# 


Th@ i>®TC®fitag» auccess of aich cross was cale«lat#c! 

as f©liov;8s 


a| 


?lllf®to©3f of • 

crossed pods 




* No, of possibly 
crossed pod 
barv®8t®d 


b) 


Crossability « ^ — x 100 

p®rc®pt m» of pollinated f lowers 


In the cases where hybridlratlon failed to occyPt . 
pistils were collected and fixed for 24 hours In F,P,A, CFoTwallf' 
5 I propionic ecld S t 70% alcohol 90 v/v), 4-4 hoyrt after 
pollination* The tissue were cleared in iilctopheitel and kept In 
lactophenol for t6 hourta inountod on glass slides in cotton 
blue and observod under a microscope for permlnatlon of the 
pollen grains. 


Indy c tion of mlnpMMi 


For induction of polyploidy, 

are used. 


the following mthods 


I 


1) Seed treatment t 


Selected healthy seeds were soaked in water for !4 
hours so as to Initiate cell division before colchicine treatr’ent. 
Soakod seeds of Atvlotla species and C.a,i.artu..i- faJaBL wer® treated 
with 0*05%, 0*1% and 0,2% agueous colchicine solutions for 2-*24 
hours. Ten seeds were used for each treatment. The treated seeds 
were washed well and placed on wet filter oaper to se© their 
ge»ination. Germinated seeds transferred to th® earthen pot« 
for seedling emergence, 

ii) 

The seedlings ef AtyloMa species and 

were raised in petridisiwi ms4 4-6 days old seedlings were ^ 

inverted ceichlclne^iolutloftSt;;-,, 
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In a shallow container for M hours. Hoots wore kept ©utsf^d® 
and iiioltt with cotton plugs soakod with water. Aftfr ©^»c^ 
troatetntf th© s&odlings wtr# throughly washed and trensferrod 
to th© ©a r then oots* : 

Sosdilngs of Atvlosls tpocitt and Cajaam. w®r@ 

raised In th« plastic pots containing field soil during the 
month of July, ‘^h«Pi the first pair of l®a¥#t opened out fully 
Cafttr 8-t0 days of sowing)* th@ apical huds w«r© treated with 
O.05IS* O.t^ and 0*2% sgusous colchicine solutions for 8 hours 
a day for t-3 days. Afesorhsnt cotton plug w®r@ ktpt on ths apical 
bud and siolst«n®d with illff«r«nt concentrations of agueous 
colchlcin® solutions 8 hours s day for ! to 3 days# Th® tr@atoi«nt 
was carried out frcas 9 a*®* to 5 p.®* After th® respective 
treatsients, the shoot apex of each seedling was throughly washed 
with water* 

C|:l teri f u t td f or JudgLnjiLj^^ 

All teediings specially those which showed »©rphologicel 
alterations such as dark groen plgwwtatloot thicker andcoarser 
leaves were screened for further studios* The stotiiato sire and 
freguency per unit area were the crlterlc used in Initial 
screening. Later on, pollen size and nunber wore studied. The 
final ronflrmatlon of Induced polyplol •'Sy was based on chrofBosome 
counts in pollen mother cells* 

d) 

A thin layer of lower surface of the leaf of young 
seedling was taken off and used for studying the size and nwbtr 
©f stomata* Stomata per unit area were recorded by using I5 sk @y® 
piece and 4© n objective lenses* The sir® was measured on 20 
stoaat^a under t5i X 40* p^ser and the observed value were 
.miltlplled by correctloii factor (3*0) to detorsiin® the actual 


i 3 ^ 


% 


Obiiervatlori* on thest oaramotor# v.:..x 
a$ th® proce<kir« ilaaeribtd previoysly* 

■■ISilall.gglL 

For Inducing lautationt MS C Ethyl M®than© 
Sulfonat®- CH^SOgCJgHS) was used as a ch#sjlcai nwtagen. 

Fop In Anting Mutations in «P'®* «d CftliMt 

cajan CICP 8647 and SNT Coll.) ©IS solution of dlffertnt 
eoncsritrations war® ustd. For oath troateont 50 healthy 
tood® w®r® soaked in wat®r for !6 hours and soon aftar 
dipped in 0,2^, 0*4^, 0.6^i 0,8.^ and 1*0S freshly 
prepared ngueous solutions of EUS for 4 and 8 hourSf at 
rooM tempera-tors* 

After each treataentp the seeds %mm washed 
thoroughly with water to ensure coi^let© removal of 
aocusiulated theialoal mutagen* The £MS treated seeds were 
placed on wet filter paper in petrS dishes t© see their 
germirnatlon* The germinated seeds were finally transferred 
to micro plots for the eia©rg«iic# of seedling® in the 
f ield* 
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, ,f,pf sitft 

ElaIXSftSBi.* CJM2873) 

A h@jrba€lojU« ti»ln«r CPiat#-t| Fi^4)^ branches wry 
ti#nd®f, ciiiiblnfi <t«Rt«iy clothed with short soroadlug grey 
heirs, Petiol*. t 2,8-4,0 oHf »lnote, linear* perslsttnt* 

Loaf lots i aroiiRd etitpidctep 3.0**5*9 cm long and 3*0-4*a cm broad# 
frowsisli OR both •orfacos# Potlolulei t,0— 1*5 csrif r*©<lwncIosi 
Shortor than the potlolos# tuofsressod the end of the shoots # 
where the leaves also are much reduced# Petiiceli 9*3—1 era# ae 
lone at th© calyx* Calyx s 0.8-1 *0 at* densely hairy* teeth 
linear setacloas. Pedi green fiat* 2*5-4, 0 era long and 1,0 cw 
broad, distinctly lines te, clothed with short decicluoys 
spreading hairs, 

4i:d£iMsayM 

A hei^acious twiner (Plate-lf Flg,-5) branches flr» 
slender* Petioles 1. 5-2.5 era, leaflets! coriacemi®, green, 
obovate, soatholately narrowed to a rounded base* Haceeeei 
5,0-7. 0 cm long* loose* short nedwncied. Pedicel* 0*8-1 .0 m In 
length* bracteolesi large, lewndlsh* forming a tuft before the 
sraceraes expand, Calyxi lanceolate* 0*3— 0*5 ca long. Corollet 
Yellow* standard, 1*5-1. 6 era In length. Pods Straight* 3,0-4.0 
era in length* 1 era in breadth* gr'-'-en* 2-5 seeded* .noundtd at 
both ends. 

Mxlsiia lia&aM Cjm 33A8) 

An erect shrub ( Plate-1 |Flg.7) with long straight 
grooved branches, Stipule® minute* hairY*Petiol« 1*5 - 3.0 cm 
in Isngth, Leafletsi Sub-coriaceous, green, haiJn'’, iaftceoiat«* 
triplinerved. Flower* axillary* Ceiyxi 0.5-0. 8 cm In length* 
tooth dtltoid, the lowest one is lenqer* Corolla* 1,4-1, 5 era 
long* yellow, persistent* Pedi green* straight* 2, 0-3. 5 <» long, 
0.7— 0.0 cii broad* denaely covered with fine spreading hairs* 
Seeds* light brown wll^ brow* dote* : ; : : 


AtVlQai^ , .. CJ?yS 2639) 


.M. #1 


An ««ct 4hxyb Fl®*6) with long straight 

grooved branches. Stl|wijii®»i aiiait#, hairy, Petiolof m in 

length, fubcoriaeonsit, hairy, lanceolate, 

trlplinerved. Flowers i rac«®ed, Caly** ©♦5-0*7 cm In longth, 
tooth deltoid, Corollai 1.5-1 *6 m in length, yellow with pur^jl® 
streaks, persistent, Fodi green, straight, I. 5-2.5 c® In length, 
0.‘l-0.6 m in width, covered with short spreading hairs* Seeds* 
brown with black dots* 

Atyimja. amifeiSMJim CR1« collection) 

A herbaclous twiner CPlate-1| Flg-«) biennial, with 
twining branches* Stipylest Minnie, persistent* 


Fetioloi 1*0-2, 0 os, In length, leafletsi 2*0— 3*0 csi long, 1*0-1 *5 
cm broad, obovate, triplenerved In the lower half* PeAinclei Sliert, 
2-6 flowered, Pedicel* 0,4-0, 6 ess in length, Calysi 0*4— 0*6 os in 
length, teeth linear, lowest one is longer, Corolla* yellow with 
red stripes, 0.6-0, 8 m in length, Podi green, straight, distinctiy 
llneate, 1 *5-2,5 cm in length, 0*5 cm In width, covered with fine 
spreading silky haris. 


SaJjalMiJl 2739) 

An erect shryb (Plate-lf Flg*l) with long straight 
grooved branches. Stiimles* mSnMte, halryf Petlolei I *5-2,0 tm in 
length, beafletst sobcoriaceows, green, hairs thin, lanceolate, 
trlplinervfd, palmately reticulate, Calyri 0, 5-0*7 cii in length, 
teeth deltoid, Coroilai 1*5-1 *6 cm In length, c^^plete dark red, 
Ppdi ftralght, 2*0-4*0 tm in length, 0, 5-1,0 cm in breadth, colour 
of pod- brown, covered with dense spreading hairs* 

A shruby twiner CFleie-l| Fig*3) branches slwider, gwieved^ 
leaflets# cuspldet®, leaf spites scute, 3,0-5.0 In length, green,::; 
much nerrewsd In the Xmmt belt the leaf bate delteld, S|ip«lesi 



P«tl©3L«i 3 * 0 * 4#0 ©» i« ien<|th»i 
bracif?ole» rotindlshf f©WBl©0 a cnnapiciious twft 

before %hm ep®aiii^ &t T»cmsm%t Calyx s c» in langthf 

persistwti Corollai y*ii«n« I.S'-li*? e» tn langth* Pods qmm 
straight, 2 ^# 0 - 3 #S cm In length and t.0 as In breadth, 
narrowed to tha baa®, btaktd. 

2337 ) 

A ahryby twiner (Plat®-»t| Flg»* 2 } branches ilendtr, 
grooved, leaflets obovate, leaf apiees oval, 3 *®» 4 «S c» in 
length# green, wjch narrowed in the lower half, the leaf 
base little roonded, Sllpulesi «lmit@, persistant, Petioles 
3*(K4,5 c» long, Racemes t 1«»12 flowered, tiswallf shorter 
than the leaves, bracts small, round persistent, pedicel 
0 . 7 -.nO cm long, calyxi 0 . 5 - 0 . 6 as In length, lowest too^ 
lanceolate, corollas 1. 5 - 1.6 cm long, yellow, podi I. 5 - 2.6 
cm long, 0*6— 0.8 cm broad, green straight, distinctly 
lineate, narrowed to the base and beaked. 

.giAiflMft SMm CSNT Collection) 

An elect shrub (Plate-lf Fig.9) branches grooved, 
itioyiei minute, lanceolate, fugacious. Leaflets i green, 
non-ha iry, oval-oblong with emerginate leaf apices, 3.0— 5.0 
cm in length, 1, 0-2.5 cm In width, Flowersi In tnarse, 
distinctly peduncleii, Pedicel* 1.0-1 .5 cm long, %lyxt 
0.4-C5.6 Cif in length, Cerollai yellow, 1,5— 1.6 era in length, 
I, 4-1, 5 cm in width, deciduous, Pedi 3.0-5,0 cm in length, 
0,r>-0,S oi in width, gr<»efi with black streaks, non-halry, 
nort-B ha tiering, beak prominent. Seed* Yellowish brown in 
colour, non-strophieled, 

Ssdsam £aJm 

erect shrub (Plate-1| Fig.10) branches grooved, 
Stloulee* winute, lanceolate, fugacloue, Leaflets green, 
iiofi-ba|,ry, lanceolate* #,6-6*0 cm In length, 1. 0-2*0 «« in 


A ; 

i 


width, ridwisr* in dlatinctJty pedyncln^, P@dlc#li 

c:ii In itnqiht Calyii 0,S cit ionq, Cornilai 
I ^4»'l #& <55*1 in lan^thp 1*3-1 #5 at In width, tlncld«©y®, I'Ods 
4. 0-6*0 cn In iangth, 0*5-0*9 m In width, fion-hairy, gr®tn 
with ibitcic ®tr«ak«, nnn-ahattarino, taaali: prominant* S«©di 
light brown, non •trophiolad* 

Dotallod isorohoiogleal ©bsoirvatlonf In diff«.r®ftt 
spotlos of AtylftilA and two oultlvar* of SMJffliat mim 
ara sup'imarisad in Tabl#-2# 



2m Afiyl'Ogia alfoieang 

3. Atyloaia wiiiM ii« 
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CyTOL-'GY ATYLOStA SPECIES AM? CkJAfl t 


41^y;o.s4.a fwolXIt (M 2943) 
luitosis 

At stMnatie fa«taDha8« 22 chr-amosoMs »®r® o&str¥®<l 
5),. Th® chroposom® e©mp3le«eiit of Atvio.sit 
€ 0 pi>ris«d A, 8 and C CTaW« 3), A Inclad#® 3 pairs 

of chrcraosoffias* having length betm'een 3*05 p to 3,54 jti* Two ; 
of «?hich hAv» tiiteedlan, ene p®ss®«»«« mtdlafi pflmaiy 
oonttriotlnn# The longest chromosome of class A possesees 
««conaliry constriction in its short arm, iength of satellitt 
was 0,35 /u. Class Q includes 6 pairs of chromosomes » all 
having length between 2*f 2 to 2,84 /«♦ ff these, tw© p»%m \ 

©f chromosomes have median and two pairs of chroioscpfies ; 

have iubsiedian primary constrict ion and the rest two h@v® ; 
.sutoteminafl primary constriction. The class C incladts two i 
pairs of chromosomes I.T? p In length. Both of these hav® 
suhfBediaii primary constriction, I 

Thus total chroffiosome length varied from l,7t to ^ 
3,54 p. Length of total chromosome comolemont was M»76 p i 
and T.F. 42.98 (Tabl&-3), 

Melos is [ 

l^eiotic study revealed eleven blv-rslents at diaklnesil 
and metaphase-I (Plate— 2| Fig,6) regularly, Ulng and rod i 
Mvalanti at raetaphase-1 ranged from 9-11 and 9-2 with 10,42 I 
and 0,58 per cell respectS.v®ly (Tiibie-5}. Chiasraa frequency 
as revealed by dlatlness was 21,42 per cell and 1,94 por 
bivalent CTable-4), At anaphas#*! and II, regular stpixatlon [ 
of 11-11 chroiaosorott CPlat@-2| Fig-7) to the polos was | 

observed. At sporad stags regular tetrad foMation was ; 

observtd which resulted in llgh polltn fertility (99#$%)# 
Fertile pollw sis# ranged fro® 33 to 3S ju with 34,5 p iiean 
diameter, ■ . ■ 
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Sdirtalie aetaphas# r«v«aJ.«d 22 chxd»os©0«s (Plat«-2| 

Fig* t ) * The mtem^om co 0 pi@»«ht «f 

coraprlted two classas i*®* A and 9, Clast* A Incl^d®# three 
oslrs of chx&mmmmf all having length mtvman 3*» to 3*90 
ju* £Jfio of which has seeondarf constriction in its short 
along with solwodlan primary constriction# Length of 
tatollit® wif 3*35 p* The other two pairs have subnedlan 
primary constrictions# Class 9 includes S pair# of chromosoises# 
having length betwt*eii 2*13 to 2*84 Pf out of threCji two pair# 
of chromesowes »vith median* four with tuhsieciiafi and two with 
sobterwlnal primary constriction# were recorded# In class B|p: 
among four splsmedlan chwimosomes* on® has secondary conttricilon 
with a satellltt* 0*35 ji In length* 

Thus# the total chr^iosome length ranged from 2*13 
to 3*90 p» Length, of total chromosome complement of il# 
was 63*1 A p and I#F* percentage as 40,63 CTable-4}* 

Mldiails. 

Meiotic study revealed eleven bivalents at 
itaklntsa and metaphase-I CFlate«2# ftgf 2*3)* At diaklntss 
two pairs of chromosomes were seen attached to the nucieolu# 
w!'.‘lch reflects the presence of two SAT chromosome pair®# ^t 
netaohase-l ring and rod Ml valent# ranged from 8-11 and 0-3 
with 10*16 and 8*84 per cell respectively (Table-S)* Qiiaw® 
frequency was 21*05 per cell and 1*9 oer feivalont | Table— 7)# 

At anaphase-l and II equal separation of chromosome# CPIate-2| 
rig, 4') was recorded* At sporad stag® re^ilar tetrad foB^atioil 

was noticed* . ' 

Pollen fertility was 99.6 per cent and fertile 
pollen aim ranged fro® 30 to 36 ju with 33*5 p awn dianeter* 
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Mitosis thowtsJ chrofflosiM® nyrtOer 2n * 22 »t somatic 
rsietaohase (Piat©-2| Flg*8)* Fh# chronosomo ceiwpl«c?pt of 
MiMMa IBIilaMMai consists of A, B and C clAf9»?s* A 
inclydes two pairs of chromoaonas botweon 3*19 anri 3*53 ■ 
ffiicron iOfir|th and onn> owt of tho twa «alr» ha® miteotiian 
primary constriction and socondary constriction In Its short 
ana. Length of sattollt® was 0,44 ju. The oth^c-r cliroiwosoms 
pair of class A, possessed submedian primary constriction 
only. Class B inclyde® 7 ©airs of chrowosomes leaving length 
between 2.12 p to 2*84 Mt 1« these t'/o have wedian, four 
sybmedian and &m hat subtemlnal prlffiary constriction. Cl@*f 
C includes two pairs ©f chrotsosoties* both having 1*9t p leagtb 
end tybfoedlan nrlnarv constriction. 

"^hys the total length of chromosoiie® ranged fro® 

1,91 u to 3*53 u* '^®tal length of chro»r,o®o» co»pl«®nt of 
/\tvl©sia Bcarabaeoides was 56.4 p v#lth T.F* ,.'i43*40 ( ^^ahls—9). 

M&MM 

Meiotic study revealed eleven bivalents at diilclnesli 
and netarthase**T (Flate**'2f Fig* 8)» bivalents ranged 

fr^w 9*11 with 10*44 per cell and rod bivalents rapgtd frosi 
0*2 with 0*66 per cell CTabie*11), Chlasma fteoyency as 
recorded from diaklnesis was 21*3 per cell and 1.9J per 
f;si valent Cfable*19), At ananhasc-I and II* regular separation 
of 11*11 chroi»oso»es was noticed (Plate*?; Fig,9)» At spoRid 
stage regular tetrad (Pl«t®*2| Fig, lO) formation was 
recorded* 

Pollen fortuity percentage was 99.4 and 
pollen sire ranged froa 30*0 jU to 33*0 u with 31.5 jw 
«lla»»t#r« ^ ■ 
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li biFttiFiits oi il0,|ii# at di&intsi® CX 150C!: 

8gb«I ©gpiBratiora of dhro®oawF@» of 

St* {K imo) 


.^rmmxxc ciuro^swicia '^§ 

at aiidd.a«iis Cx 15005 


(X isoof ^ataphas® - l of a, scarAj^i^i 


»®S>aratlon of chromatias at 
i* Scm abaaoidm . {x 1500) 


Au^has®-! 


PtsMat4«i of tetrads at sporad st;i^e Cx 4a‘5 



233 ?) 




iJ 


Soraatic metaoha*® of root tioa cells shawtd 22 
chronotosies ragiUarly CPiat««>3| Fi<|* !)* Th-s 
coffiulemwt of Atvlosta ^,.lfai.,c.ani. consist® of tv.-o ( A & 3 ) 
class®® CTabl®-12)* Class h lnciiid»9 8 oalrs, havt^q Itngth 
bfttwctn 3,3 u to 4,26 uloponst two of ‘*hict'. hm& 
foor siibniedlan. and %vm aubtosislnal orlmar*/ constrictions. 

In thtse four sot 5 «®dlan chro®o»o»ri»s of class A, a ioog pair 
oj cnroiio-sow!® possess®® seco'-tdary constriction at sybtexminal. 
oos'tlon. Length of sat«lilt® wa® 0,70 p* Class S Includes 
3 oairs with length between 2.48 M to 2,84 p and with 
s«l>«©dian primary constriction. Th«s, total chro«#so»© 
length ranged fro® 2.48 ^ to 4,26 p. The length df total 
chromososne complesjent of a* ivas B1,S p with T,F* 

% 40,78 (Table 12}, 


Melosi® tho'^iOd eleven bivalents at dlaklnests and 
meianhate-l (L-late-Si Fig,2,3)* Bing biv.4fnt« r.:mg®d fro« 

0-7 *ith 10*34 per cell while rod bivilents rangei- from 0-4 
with 0.6 bivalents oer cell CTahliw,t4), Chlasnia fm<!y®ncy 
as recorded at diakinesls wa® 21*36 oer cell and 1#04 per 
bivalent (Table-13), At ananbase-I and IJ, both regylar 
separation of 11—11 chromosw?*®® to the coles (Plate— ’3| fl^9#4j5 
was noticed resylting In regiiltr tetrad formation md hlojh 
pollen fertility C9'?.4%). Fertile roiien m^ze ring®'! fxw 33 
to 39 p witr 36,0 p wean diameter. 

Atvlosia platy.c.a.rpji. (JM 2873) 



At somatic iB«tapha8® 22 chromosoffies vwr® pb»erv«l 
?iat@-3| Flg#f). It is clear from tht t«bl«>-15, that the 
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chroroc^soi!© mmplmmnt of htvlosin olatycarpa conslut® 0 f 
ApS and C class®®* A inclyd®® cn® ealr of chromosomes 
length 3*5t:» p ■a^W". subsaedlan prluary constriction and 
secondary crmstrictlon In its short aim. ^m^th cf stcondary 
constriction in its short aw». Length of satteilte was 0.35 
Class B includes 8 pairs of chromnsomos hsvlno length 
between 5>.1? p to m« four pairs have sufewdlant two 

with -edlan and Iao Have sublensinal primary constriction# 
Class C Inclurten tw© oairi having length h©ti..p«fi K70 to ^ 

1*71? u$ one pair witr subsnedlan an-*.! the other ralr %ith 
TOdlan primary constriction* Thus total chroroscme length : 
varied fri-s 1.70 to 3,5'j p with the total cMromatloft Icfigth 
of 41*14 p and T*r, 40,43 CTable-t!>), 

Melosis. 

Welosls shw«©cl eleven bivalents at dlalinesl* and ; 

ffioidphase-I (Plat^j^^i Fl(j,6), Hing biv^ilents ranged from j 

9-11 with 10*74 per cell while rod bivalents ranged from , | 

0-2 «’ith O.Sfj per ceil .-hlasma freniency as ■ 

rovaaled by diakinesi.s was 21.7 per cell tncS t»97 per I 

bivalent CTabl^--!^), At snaphas^>-I and IX equal separation ; 
■of c!'ironoao-ffi»s to poles CPi<i#e-3| Flp*?} was observedp : ■ 

resulting in form'^tio-i uf four equal daughter nuclei (Flatt— 3| 
Fig. 8), ^ 

liundred ner cent nollen fertility was recorded In ; 
A, eiritycarop and fertile pollen size i-:mcied froftt 30 to 36 m ; 
wifc!: 33,0 p mean dlarieter, : 

MiissM mrnumM 2739) | 

Atylosia, galanlfolla was obse.rv©cl tn have 2n m 22 ■ 
chro!»o»or»w {Pltte-3|Flg*13), The ehroraosome complemont h^lopgi 
to two classes i,®*t A and 8 CTabl#-l8), Class A includss two 
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r^aix'‘S of both having 3*S4 ^ length, Cwt of 

ths9t5^‘ two CO® rsair of chrossosoms pKm^euBtd s»t>-raoslia!f% 

tiTi^sTv tubtemtnal socondary consirtction in t?^€ir short 

a» 4 . of sat®ilite mm 0,35 /a. Th® ©ihcr ehtmz)Bon9 

© 3 lr of cliiss h wm ohs^rvi^d ¥flth wdian primary cohfJtrictlon, 
Clats includrs b pairs of chrwBOSomss havinsi laogtli b®twa«j 
2,4S p to 2*83 |U» two of which have ’t^edian, flvt siiforwdian 
and tv/o subtewt'^al r-ri''wary conttrlclton* 

Thus, tot'd chromo«<»Be longth ranrtad frosn h,4S p to 
3*5^ p with tot'd ct-romadn length 63,6 p onri T.t', 42, 

C f ab I ''"*1 B/ » 


IMsMS. 

Melotlc study revealed eleven blvalentt at dlafelnetis 
and cietnphase*-! (Flat«^>-3f Ring and rod bivalents 

rmqBd fren 7-11 and 0-/ ul.th 1h*18 ,r.nd 7,82 eer cell 
reso<«ctlvnly C Table-27), Chlasnsa frequency as ebaerved at 
dlaklnesl® was 21,18 oer c^?ll and 1,92 oer bivalent <Tabl®-l9)» 
At ana''thase-I and II s® 0 '.^r:itiofi of ch.tomofcfflies to the ■ 

pel wx-ss oh»’?exved resulting In rogular tetrad fowsatlon at 
tun red stiqc (Plate— 3 1 i’lq,t2), 

Po I'^n fr-rH-lltv was 99»7 oer cent «nd ft-rtile 
colitnt sire ranged from 36 p to 45 p with 43»b p iwan 

diar'Ster, 

lUmu 33 ' 6 ) 

I to tit, 

At son? tic metaohase, 22 chromotone© were observed 
triato.4; Fl.g,1), The chrowosesse cowplemnnt ©f AiyiiisM 
11 n eata coniSsts of tS'O classes l»e# Sand C», vlfiss 3 ijicludes 
9 pairs of chro»os©weSf all having length 2,12 p t© 

2*«4 p- Out of the» 0 » two have ««dflart» flv© jaetsestecl sutaitciian 
and two with sub-ttwalnal primary com ttictlona, Im class 8, 
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fhys total chrc«*tO!!!@ langth ranged from /a 
to 2^23 p. i-engto of total chroiaosowo cofnolemorit of ^ 
s-!as 4^1*96 and T»F* % 43*31 CTablt^24)* 


»4®latlc study rovoalod ®l#wn Mval«nts «t diakinosi* 
and Ri#taplTias®»I tPIato*"4| Flg*4)* Ring bivalents ranged frc'W 
8-11 with 10*54 per cell and rod teivalenti ranged from M 
with 0*45 par coll CTafela-25). Chiatsia fro^iuency at obtervod 
at dlakliiesls tos 21.4 per cell and 1,94 per feivalwi CTstole-25), 
At anapbas#-! and II* equal sepa ratio*', of chxo«oso»@s to the 
pol«s (I^lat#-4f Flq*5) was observed rtcjularly* At sporsd 
stage regular tetrad formation was obsetvad tesultifig In hlqh 
pollen fertility (93,7)^) and fertile pollen size ranged f»a 
36 to 42 p with 39,0 isean dl®»et@r* 

Ca|anos. pa:^art. ..C SMT coll*) 

At somatic inetapbase 22 chronosowes CFletft-4} Flq.f) 
were observed. The chromosome coinnlement of 
CTable-27}f consists of three classes l*e* A* B and C* Claos 
A Includes only one pair of c^.romosomes havfnqi 3,5 u length 
and a median primary constriction* ^lass B Includes nln® 
pairs of chromosomes having length betoeen 2,12 to ?,33 Mi 
too of which have irtedlarii five aubmedlan ent’ two swhtenBinal 
priniaiy constriction# Class C includes m& pair of cfitmonmm 
having u length and a submedian prli^arY conittlction. 

Thus* total cbromoscMRal length ranged from t ,41 
to 3,54 p with a total chromatin length 53,16 p and 42,0 
T.F, CTabie*27), 

^eiosii 

l^elotic study revealed regular foraation ©f eleven 
bivalents at diaklnesii and !f»tapha®«-I (Flate-4| Flgf,7). At 
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Metaphase-I ring bivalents ranged frort 9-11 ''.'ith 10,3 per cell 
and rod bivalents ranged from 0-2 with 0.7 per ceil (Tabl©-29). 
Chiasma frequency as observed at diakinesis was 21 #10 per cell 
and 1.92 per bivalent CTable-28). At anaphase-I and II regular 
separation of 11-11 chromosomes to the poles {Plat0-4| Fig. 8) 
was observed. At sporad stage, regular tetrad formation was 
observed and high pollen fertility percentage (99.2) was 
recorded. Fertile pollen sire ranged from 36 to 45 iu with 
42.0 p mean diameter. 

Cal anus cal an (ICP 8647) 

Mitosis 

Mitotic metaphase of root tip cells revealed 22 
chromosomes (Plate— 4| Fig. 14). The chromosome complement of 
Cal anus ca1an (ICP 8647) consists of three classes i.e. A,&, 
and C (Table-30), Clast A includes tix pairs of chrouosomes , 
one of which median, four submedtan and one sub terminal 
primary constriction, Among the submedian chromosom® pairs 
class A, two pairs possesses secondary constriction in short 
arm. Length of satellite was 0.35 p. Class 3 includes four 
pairs of chromosomes, two of which have median, one subHmedian 
and one sub terminal primary constriction. Class C comprised 
only one pair of chromosome with submedian primary constriction. 

Hence total chromosome length ranged from 1,77 p to 
3,24 p with total chromatin length 67.36 p and 43,14* 

Meiosis 

Meiotic study showed formation of eleven bivalents at 
diakinesis and metaphase-I regularly CPlate-4j Figs* 10,11), 

Two bivalents were attached with nucleolus. At metaphase— I 
ring bivalents ranged from 8-11 with 10.03 per cell and rod 
bivalents ranged from 0-3 with 0.97 per ceil {Table-3)* Chiasma 
frequency was 21.06 per cell and 1 ,91 per bivalent (Table-31). 
At anaphase-I and II, regular separation of equal chroraosoiues 
to the poles (Plat@-4| Fig, 12) resulted in 99.3 per cent pollen 
fertility* . 
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fmrly t>m cross corablnatlons in intexs.oecific 
and int«.tgen^ric hybrldlisatloii invoivitig Atvlcitl.i 

;iC'OCl«s and Calanus cai.an wsre att©xot@d. C^ut of tkese* 29 
cross c-?a1piifiati€ins war® between Atyiosla §p 0 »y and 12 b^twen 
ntvloaia sps, and Salenus cel an. (Tables, 33, 34)* Crosses were 
.'ittin-bted in both the directions* The percentaci® success of 
each crass was recorded* 

In ters necl f t.c....cros.i.!|.S 8 

Flw cross coafelnatlons wer® !tiade asini*| Atvlosla 
t^latv caro a as a distillate oarent CTable*33}* In A, 

* »‘^t¥losi 0 llneata (Jf- 3366) cross, m flowers weira dolllneted 
and thr<?* pods were fomed* out of th(rs®, two were »e®d|es 5 > 
and i'.ne ood having two partiallv filled seeds which did not 
ge»tl«at«. In the A, niatvcaroa. x A, e,ali.B.lf.oliA cross, 75 
flowers were pollinated b*.;t no nod was fortsed* In alatycaCTm 
^ a* a^lb lcans 46 crosses were atteinpted and no pod was fonaedl* 
In b-''th the c oss«?s flowers shed after 2«-4' days of pollination* 
Id A* platvcaroa x A* sea rabaeo Ides cross, two raatureopeds 
w«.r® obtained and contained wrinkled seed**, which could 
not gi*r!?5inuie* In A* oi^tv.ca.ghS x A» cross, SO 

flci’A'ors wer.? pollinated and t’:r«® pods were obtalncci, tied 
0 f these were soedless and one having two seeds, out of two, 
only cne goralnated and the hybrid plant was raised* 

Using, A* li'ieati. (JP. 2639) a« fe»al® parent , fivd 
Class co!t3l5in3tioiit were atter-teci. in the % A* 

al.hicant cross, 1500 flowers were pollinated and fow pods 
»«r© obt^jined, of which two were seed less and two pod© 
hav’na single seed In each were obtained, Out ef t’-«« tw® 

$f>ed® on© gejotilmited and the F| hybrid plant was ral#*>d« 
the A. l.l ,negte.. x A* i,cerebaLiiPidAf. cross, 300 flowers w®i© 
pollinated and no crossed ped could toe obtained* In A, 




































36 Cfoss, 50 flowers mm wllinated sad on© 

pod mm harvested having single seed ehlch cr/ald not ge»§inat®# 
* i* voluhlllt (M 1984) cross* 12:)^ flow«ri 
■were pnllindtod, only two pods were obt^ilned which w©» 
si-edless. In the A; n 4* alA i^Aail i. trons# 200 flowers 

were pollinated tout -.o ©od could be harvested* 

Aivlosia alb icant (J.*-' 2337) as a pistlllafci 
parent* five cross cowtolnatlons were riode* 

In alblcani. % A, c^ross* 1300 flowers 

were pollinated and 9 pods mm i^arvested* out -sf w? Ich 6 wsr® 
seedless and 3 pods contained single seed In each* All three 
seeds ¥*'©re geswiriatod tout t ■© olants died in earlier stages 
of growth and only one hybrid plant survived having 
iuxariaut vegetative growth* in the A, x A* 

cross* 259 and A* ftll ^lfeant. ^ 4* l&£S2klJS2.l£fe cross, 
flowers were pollinated and no ^.»od wa* obt'^lned 1?^ the®# 
crosses, in i. tlhlcans.,..., x A. MmMIU 2000 flower* 

were poliinatc‘d md flm oods mm harvested which mmm 
»e®fll#ss * 

Three cross combinations w«re inade using 
vt.i3.ubilij| {!■■ 1W) «s a pistillate parent. In th® A, 

X -i. cross, 1000 flowers were pollirssitsd and 15 pod® 

'mrm harvested, out of which 9 were seedless* while 6 pods 
hav’nff single seed in each. lAit of 5 seeds five t|*?in?5inai.ed 
and grlv-tn five plant* of Aj, v.dt^M.b.lLli. « In the A, K 

A, |.lneata (JM 2539) cross, 500 flowers were poilinctad m4 
5 pods were harvested. These pods war® seedless. In the 

rnmmA * rnMsMsm «««*» 

pollinated and B pods were obtained# All nods were s®odl®*s* 


Four cross combination* w®» att«iptod ■uslnf 
J^ineata Cl®* 3365) as » plstlllat® parent. 


In tb« A, llntiiM k A* cross 45 and 4 * 

Mafiat^» &• ,l£MSfe.aatl<l£l. c**®®®* flo^.-crs were pollinated 
but no DOd could be’ harveeted In both of these cojubinatlon®# 
In the A. Umm X i* amssm flowert were 

pollinated and one pod era# obtained# having one seed# which 
was non-vlable. In A, i^ineata . . x A, crest, 8$ 

flowers were pollinated and two pods having single teed 
in each were obtained# (^t of which only cm* could b# 
germinated and a hybrid plant was raised. 

In t* ?^Qiiii- X .QAiAyc Maa. cross, 200 flower® 
were pollinated and no pod could be harvested, All flower 
shed after 3-5 day® of pollination. In sose polllnatlonst 
pod initiation was started but these Irmature pods fell down 
after 12-15 days of pollination. 


^clng Atvlosla fialaiillalll ^ fofaalt parent, four ; 
crossconjbinations were made* Xn the A, salinMalM * k* JlMSllA 
cross, 125 flowers werep pollinated and no pod could to® } 

obtained. In the A. cM a.nLlfp.lM x A, cross, 92 flowars 

wore Dolllnated but no pod could foe harvested. In th® 4 . ^ i 

cal a nif olia x A. volubilis cross, 105 flowers were pollinated 1 
and In the a, p , a iani-f^ ;;.l M ^ x A, cs?cst» flowers ; 

were pollinated but no pod could bo harvested In both the ' : 

crosses. ■ ^ ^ 

two combinations were ;aade using A. \ 

as 3 female parent* In A, ap_iLr.4Me.oM M. x A, ; 

cross, 50 flowers wera pollinated snd in the A. ; 

X A. lineat® {Jsv- 2639) cross, 40 flowers pollinated but ; 
no pod could b® harvested in both the cross#*, , , ; , | 

thus, number of pollinations made ip interspecific . ; 

crosses ranged from 40 (A, § ,.<: ;a^ra;aa£ft ldaa. x 4* l'I:.S2639) : 

to 2000 (4. al.bLc.a 3 ai. * 'A* p& cent success of 

crossability In interspecific crosses ranged frora 0.26 , 

CA. iineata. (M 2639) » 4 . ly^iSSHI.) M 2,3 (A. togfilt - 

(M 3366) * 4 . c,aian.i,£bM.4 (a)) CTable-35). ■ ; 




% 



Six cross cowteinations mre mad# minq ^t¥i.0Sta 
ip#cl©© «t a ptftiilat© parent and 6 cross cosiblfiaticn® 
wer# made using C04 a ^s caiip CSWT Coil,) a® a ftmal# 
pa»nt Ctaiji&»34). This strain of Caianas ealan »ias as»d 
in int&tgeMtit h^ridiratlnn because of Ite distinct I«af 
thap# as ovaX«*elilong* Observationt m crossability studies 
in lnt#rgeii#rlc hybridisation ar» as follow t 


.MyloMa.. .Pii.ty,c.a.3nia. r c.ai.ap cross, 

1250 flowers ware pollinatad and 16 pods war# hara’eated. 

Out of these, 12 wtr« seadloss and 4 having singl® stad In 
each but no hybrid could ha obtained in this cros«* In 
sslli-t-.-.. X 0* .:g.iLl..i|b. cross, 80 flowers war® p©llinat#d 
and two podt war® obtained which war® saedless CTahl»*34), 
Jb A, X C, cross, 2200 flower® w®r« 

pollinated and 45 pods contained 5 seeds In total, which ora 
gonslnatlon gave plants ef A, 


d* MMMM CJM 2639) M C, jsiMm «rpss, $100 
flowers were pollinated and 30 nods were obtalfiod, out of 
w‘ ich 25 were seedless and 5 pod® having single $md In tach# 
C^t of 5 seeds, only two seeds could geriilpate* C/fit plant 

tiled In earlier stages of growth and thus only on® hybrid 

rjlant w«® obtained* in l.ciS.ill4fM..d,e.f. x C, cal so cross, 50') 
flowers wer# pollinated and 3 pods wme obtained Ctach fiavlpg 
single teed)* C^t of 3 seeds, only one gerfRinateid and one F| 
hybrid plant ¥ms raised iT«bl®-34), In a* albicans k Calamus 
£lJ3!l cross, 3009 flowers were poll in® ted and 25 pods were 
obtained* Out of these, I? pods were seedless and from 
remaining 8 pods, $9 seeds were obtained* cut of $0 seeds, 4 
ge-rminated and 2 plants survived given rls® if two F* hybrids 
CToble«*34)* 


MMm a» « plstlllite parent, 6 
cross coiiblnatlon# iwre mad# but no cross pod could bm 





harvest©?! Cfabl©^34), 

Thys in int©rq©n@ric crosses, nywber of 
rangml from ?1(C* mmMU^ d* 3000 (A* ^MSMM 

* £• caian l The per cmt lyccess of crossaisfility in InttrciftTOerlc 
crosses ranged from 0*6 In the ease of (A* scarabmotikm « 

£* mliii. )to 2mB In the case of {A. lincata. x C* s,o.iaa ,'\C Tgbls-*3g). 





oHJDIES m l?4TCIISpj‘CIFIC \mUV2St 


Ai^ylesta iingata. 2639) x 
>Ver'’4-:aift<i|¥ 

Morpholdgical observations m M^IasM 
iitviosia albicans and their hybrids C^®bl6«»3f5) afo -as followai 

% . OeTOinatlo!^ and, first. .o.a|r,.Ay_JA»lvtS. 

Both the parents, and F2*i showed hyTOCfesi 
qeitrdnatlons and ovate shaoe of first ©air of leaves. 


2, Growth habit 

Atvlosla albicans is a twiner and MvlofM 
is an erect. shrub. The cross between these t»o parental 
plants resulted In F. hybrid with, intcrrcedliate growth habit 
CFiate»10f Fig. i). ait of tO niants selected fox the 
ptesent study, on© was twiner, seven ©recfc andthe rest two 
.showed seed erect grov^th habit* 


.MliSM. 


Primary branches of ■> albl..c..ao.i. and A. Mneala 
formed acute angle and nearly right angle wltr thtli main 
ste'i resnectlvoly. Similar female paxont (A, yne^fel 
hybrid exhibited nearly right angled b.tanches aUngvdth 
the fflsi.in stem. At flowering stage, a. 41* 

albtcanft possessed on an averige four nxirr.ary and siss 
7econdary br«inches| eleven nrlmary and seventeen socrmdnry 
l3'*”3fsches respectively. 


In both the parents as well as the hvbxici the 
stoii was green In colour with soft texture# ‘lAirlfic first 

y««r of thoir growth, &. jmSSOi. »*hlb1tccl .oread of 87 o. 
and A. llneata qrew 99,0 cm. In h.l< 3 ht. The hybrid orew 


w»to cm abc¥t the ground and afterward sbowierd latoral 
s.:r«.iicJ of 91 ♦n cro* 

C^t of 10 Fg pXmn%Mf S exhibited acute angled 
prlr^ary branches and the rest 2 with nearly ricibt angled 
prisBary branches along their <11310 at«* The number at 
ptlri&Ty branches ranged frm 3 to 9 the average h^im. ?«51 
and and the nuaber of secondary branches ranged frm 7 to 
15 the average being 11*23* in erect elants, the ste^ height 
rianged from 75 to 125 cm# In the twiner* soreid was ?9 Cff;* 

Plant height In semi— ■^rcct ones ranger, from to Sb cm with 
rangeo of their sprsad from 5£l to 105 cm* In general* the 
stesn height ranged from 20 to 115 cm» with the average 
height of 51 cm and th# plant spread ranged from 58 to 
inf> ere* The average being 86*5 ci». 

^ *> L.e&^. 

The leaflet shape in the case of A# albicans was 
abovat© wit'' oval leaf apices and in a* linejta lanceolate 
with acute leaf miem* The hybrid showed intcraediate 
shape of. leaf CPlat«-5| Fig# 11) leaf surface was hairy in 

whereas* non-halib.* leaf surface was the characte- 
ristic foatur© In a* albicans as well as hybrid* The 
average length and breadth of central leaflet of hybrid 
was 4 cm and 2,4 cm whereas. It were 5,20 and 2*0 cm in 
4* iineata and 4*0 cm and 3# 2 m In n, albicans# The aver.-jfe 
pelielar length In A# al.blea.ns was 4,0 cm and In A* IMgAtA 
2*4 cm while it was 4# 4 cm in the F| fii^rld*. 

.. . In Fg plants contrasting character* of loaf shape 
wera ®s folkomi Three plants had lanceolate, one %lth 
obovste and six were showi to have Intermediate leaf shap©. 

/4th regard to leaf hairiness, 9 plant* had non-halry leaf 
surfac® CTafel®-36). Leaf apices as oval, acute and Inteiwedlilt# 
types and leaf venation a* palmattly reticulate were seen in 
those plants.* ■ 


U i 




After sowing, bud initiation tool? place in IIS day® 
and i->2 days In A* albicans and A, llneota raspoctivelf# 
.tiarc-iis, in hybrid bud' Initiation started only days 
after so'Aing, it v#as obstrvod t^at tisne ta-ken for 
flowfe-.ting and pod maturity took 124, 134 anc 171 clays | 

1%f 210 and 24f! days In A, itnea ta. A, a lb. leans anJ t^tir 
hybrid respectively. 

On an average the nuntjor of days consumed frop bud 
Initiation to flowering and friBs pod initiation to laaturity 


¥rfere 13,11 and 13| 31,35 and 38 in A, Itnoata , A, alblcaii.i, 
and hybrid resoectivoly. 


s.>u'‘.ition for bud initiation ranged from 120 to 
1 “>0 days in F^*®, The days from sowing to 50..u fioivexing 
rangod frofi» 142 to 181 days. Far full dovolorni'-'nt of bud 
to flower It. to 14 days y-zerf taken md for nod initiation to 
pod maturation 31 to 39 days. In nuabr-.r of days for 

50.‘i' pod umaturltv ranged fron t'‘)6 to 222, ■ 


6 , Flo’//>^r 

T're colour of standard petal was y^diow in A, 
albicans .mS yellow with outpie straks in a. Th® 

F| hybrid shoviiitd yellow colour of standard net!*! with effibeded 
P'.irr.le streaks (Plat^i-S; Fig* 11), In hybrid, site of 
standard petal was 1,82 cm^ m against 2,10 cm^' In 

2,56 cm^ in fi* albicans CTahle«36), The nature 
of stiindard petal r^as persistent In both the parents accf 
hybrid. 


Out of 10 F 2 bights, B showed yellov,* colour of 

tt-ndard petal ®mb®d@d with nurple streaks colour, Si^e of 

2 

the the standard petal ranged from 1,82 to 2,S6 c« , 


aamsiMKw r 
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settin g 


setting in th® h^rld was 12.n as aq^inst 
54,S^u in 4. 1 , 1 neat ^ and in A, (ra'^^-lcw36). 

In Fg nlants *?od netting iiercentage rnnced frnrn 10,0 to 42»5 
average being 1S#29 .j* Sore® of the F^'s raot svith nor# 
r>od setting -iercentage In c«iparlson to F^ hybrid, 

3 * Pod 


The colour ©f ood was nroon In both thr? nawnts os 
well as in F^. an average the pod sizes in seed oa,»nt, 
no I. Inn oarent and their F^ hybrid v»ere P,fj,0,d6 and 0.5^ c»’" 
tasoectiv--ly. -^l^tillar to female oarent, pods woTe iiolTy in 
the hybrid,, v.'hllo male parent sbovt^ed non-haixy pods, 
average noJ thickness of F^ hybrid was 0,38 cm a# agaimt 
0,40 cfR in |. ifiea ta and 0,35 cm In A, a.l^bixii! lljL. ‘ihattfjrlnig 
nature of mature mds were the consistent feature is the 

0- »rents as well as In the hybrid. The beak at the distal 

end ot t.hr. r?od o-aas promlnon*' in A, ®hd minute in 

4* 4fm*.a, t..^, showed irtetmediat# charoctct of beak on th® 
hoci, 

tn.i'g proo«ny all thr ^lantn sbh^ied mtn observed 
with tyr^'en and shahtwring nature pods. The nofi size ranged 

1- Tv^m 0,6i^ to 1.08 the average bolng ^m'Kt on“« Six 

r;l ante v-lth- prominent nod beak, thr^e f.h muhlt© ood beak 
anJ opi" r/lt!' intermediatp v.*od bsiak, ’.vere t^bSfU've.'h of 
10 ?n pl'snts stuniedy 7 cofRPrised hairy cot^s an*’^ 3 fio!‘i«»haii'y 

P 0 ‘*:i* 3 , 

■ 3 , 

fercentage fertility of ovule was in thf-) order of 
33,0, 72,0 and S3,0 In F| hybrid, A, jj^hicunf, ami a# MatiMi. 
In Fg't it ranged ftm 25.0 to 50,0 and tho av«r-jg« boim 

■ 51 , 55 >^. 


in ^ 1 , ‘'a?"?'!' tr':‘A vis® hrown witti 

•'5.1:’, c'.’ «5;tes ior "?■.:> 3 ;> 'it ‘XQQ .;‘r4>y -'it'': dots in tba 

ii* v.lb3c4'AS,.B :.»Ayr'.;r' seyc? Llidtnoss in f^calo rjawotj ir.al# 
*3dr';-£3t hybrid vkH'H rncox-Jc •'- to ^«30> :}*28 and fl*?8 

e.Vs ^■"7sooct i v;3iy* Chsrr,<X7 "t; ©:;*r ood on iisi wore 1fB2 

£;« IJdildMiii* ;1* old.i: s.''ns.. nd 1*3d in hybrid* Tlit 

averiy-n A*ap5?it>a* or .’^ef/Cin yivr i'.<e?:n 1*?'^ in hybrid as 
aoninsi 1*?2 in a* &nii ;\nn in a* ii|i,*i.£»,c^« olnilisr 

to bolt tl"'.’?' r>ri corst-ii , F| hybirid p«f!fi«*4«A!Cl ntnohioled sn-MS* 


in Fj, generation* 5 plants sfiowed brov.'n with black 
dotted send coit colour -ind the reinalnlm "lants grey with 
Mack dotted send coats* The seed tMckness ranged from 
0*53 to 0*35 cm with average seed f'hicknoss 0*30 cm. 


S-iQM,L.,il a. 


'■;to!fatal -s1io in h. Ijne/ate. A. alblcaai, and th® 

F| hybrids were 180^ IhS aiid 143 c?n rorosetively* In Fg"* 
strrMtji si re r-nq eel fr m IOA to 1B0 jii the av<»raq0 being 

124,2 p. 

hbs et’^n ti.on. s gn ^.■ima.t. i.c.. .:ihr.OT<2S.2fie c.^* j^l t itt-A 

item AMMmM. .l| Jixfeiils 

':oTOi>tlc Ch^o-irosone counts r-ncie In 'the root tir) cells 
of r,j plant riwvilod ’*n 22 (hJ Fig*!)* dMIko thn 

PATAOU, and A* 

PiiHvllv o’ r: •'Trso’’t%' ‘> '-Oi:c7 ’v: t, I'l AhJ’* hybrid 
C'inblr.v':';7;‘, lib,' -? .mO 3 mvQ cru^-nrib-Jta-’ by 

;i^ as?J by l,laiS5:li* 

The katyotyoic dctcflln ^Jr 5 ’"/a foJ.IfA'.’s* 

both th« chxoftosoRies of pair t ha\»?» subrnadlan 
pri'cary constriction and sufotewinal secondeixy constrictlofi* 


HoViWett one chxoiRosoRJ© dlffex ftom ths olijrr vdth rostsejot 
to short arw, long &m and sattllito leoqtfi toy 0,15 ^0 Ip 
?>nd 0,14 M xesoectively. 

i'alx 2;... 

The chxwftosones of this oair aopearesl to he stellar 
as they hot differ from oach other in their short am# 
long arm tot.-il length and position of prliwary conetrlctton* 

This oalr also comprised stellar cHroinosoffles »a 
they do not differ with regard to position of primary 
constriction short am# long arm and total length of 
ehromoaowe. 

Pair 4t 

The chroffiosoRios of this o»sir do not differ with 
respect to position of prteary constriction but difference 
from each othr^r in short arm, long am and total length as 
0,06 p, 0.05 p and 0*01 p was recorded, 

n n r^ f ^^ i ^r -n" i'' r t' 

Again both the chromosojoes of this Mir ip neared to 
he stellar with mg ^rd to position of primary constrtet.ion, 
shortam, long arm and total length of chrorwsowe# . 

Similar chroiBosomcs fcmed thin pair as they' do not 
differ with regard to position of primary cofistslctio'fi» ®hnrt 
orWj, long arm and total chrowosome length. 

This chro»esom« pair differ in short arm# long arw 
had total length liy 0.14 p, 0*16 p and 0.02 p rospactivtly. 



Theise two chsmo^omes &lm differ in position of prifnary 
cofistriction as one cHroB!oso«!e possessed suhmerlifir? and th© 
other neoian primary constriction* 

MXAi 

doth the chromosomes differ in short ar», ion?! ant 
and totnl length by 0.06 p, 0.22 p and p rfMO#ctlv©.iy, 
Th.'^y also differ in position nf primary canstriction as one 
chromosome was observed v.lt'"* submetfian and the oth.’?r v'iilth 
aedlan prl.rBary constriction* 

Pair 9$ 

Chromosomes of this oair do not diffs^r in pofittion 
©f their prirtary constriction but dlfferonc® wa# observed 
in their short arm, loncf ars,- and total length of 0.06 p, 

0,68 p and 0.14 p resnectively. 

Pair IQ s 

Different© s^as ©hservad In the short am length and 
long am length ©f ju mti 0*04 p raspcctlvtly. The total 
length of on& chromosome resembled the othi^r though difference 
in position of orlmnry constriction cxhlbit©i m one oosststud 
mocllan anc thr? oth-r submedian crlmaiy constriction* 

fair tl. i 

kiith respect to long am and totnl chromosome 
length, this pair of chrasiosome© shower! dif fei'ence of 3.56 p 
and 0,3S p rtspectlyely. Difference %-/as also observed In 
position of primary constriction, vrhlle th^se chroro'ia^nie* 
showed similar short artn length. 

Thus total chrosftosomt length in thin !>ybrtt't ranged 
from 1,42 p to 3*54 p, with total length of chromoso’st 
compieaofit 68*01 p and 41,90 T*F. fa* 


fleiotlc studleit in £« hybrid ef. 


^WlotSc studies in hybrid rweaied fra-.uent 
formation of bivalents md univalents at rllakiiiQsis and 
!H 0 ta.?hase-I (Flat«N*5| Fla*2), Xt can be seen ftor?' the iabl#»38* 
that at reetapbase-l -Ing bivalents ranqed from 3-11 witli 
ncrr ceil and rod bivalents rMnqed from 0-T vdti'* 2*43 per ceil* 
Presence of 3 heteroMorphic bivalents CPl^to—Si Fig* 3) were 
noticed In of PaiCs, Univalents ran^ect from 0-1 S sf#lfeh 

4,39 univalents per cell, nuraber of 16 univai^Mt* 

(Plate'— 5| Fig. 6) were recordedin 2,34^ of P^'Cs, Tht bigtest 
pi^rcentage of cells met v*4th the chro^rjosomal aso.ociiition of 
8 I! 6 I {Piate-fs? Fig.4). Formation of guadrlvalent 
(fSq. 5) In 1,17 /<i of PMCs ranqed from 0-1 v ith 0,14 per 
cell. Occurrence of loosely ©aired bivalents both at 
dlaklnesis as well ar. motaplias?— I were noticed fre.^uantiy, 
ChiasM fre.;iioncy as obsor'/od at diakinesls was 11.08 
cell and 1.57 per bivalent (Tabie-30)* which was much list 
in conDaxlslon to chiasma frequency observed jn both the 
parents. 

At anaphase-I, rtorwiol stpsration of chrofliosoia^s to 
the Polos was recorded in 94.5i‘’^ ©f t^*e cell* C^'*bi@-40)» 
of PVCs C‘>innris©d 3 lagging chromosomes (Plate-Sf Fiq.7) tnd 
1.05 '% one lagging chromosomo* 

During latiotic cell divislont at anaphase—II# 
laggards were observed in 2»S^ of KlC* v-fFil© in 97*5'-'i P*.Cs» 
normal separation of chromatid* to th© pol®* was observed* 

At tporad stag©# tetrad formation was observed in 97*11 M 
of colls and wicronuclei {Plat© 5r Flg*S) was recorded In 
2,3^/i of PMC* (Tabl®-41)* 

While f©mal« and mal® parent noticed with high 
pollen fertility# fi thowed 38*51^ fertile pollen CPiat«N.5k| 


y i 


Fig, 9) qra-lfi, »i*# of fertii# polleri rancisd ftm 33 to ■ 

39 p with 3§*0 p me«i €iiais®t®r* 

Malotic stadias In 5 selected Fg plants ar© as 
follows* ; 

Ghroroosoaial pairing ns evidenced by bivalant forraatlcn 
coffiorised ring and rod bivalent fonsatios'i at iaetaphase»I 
CTable«-4.2). In this plant, ring bivalent ranged fratj 7-11 
with 9,42 per cell and rod bivalents ranged from CWI with 
1,39 per tell# ** range of 6-2 pnivaienls with 0*48 per cell i 
was observed at !setaphase-I* Qi;lasma fregafncy Ctablt—43) as : 
observed at n©taphase-I was 20*24 per cell and 1*87 p®r i 

bivalent* At anaphase-l, one lagging chrsmoftoms m& oteserviNi | 
in 3.33J^ of cell® while 99.665^ cells showed normal separation | 
of chroiaosowos to the poles ( Table— 44), ^iso at tnaphat#— ll, 
normal separation of chromatids to the poles was observed In 
all the K/C® studied, snorad stage, regular tetrad | 

fomatton was observed. Fertile mllm sire ranged from 3b 
to 39 p with 37.5 /u mean diameter. Follon fertility was ; 

£l8# 9,.. C Table-45). ; 

Plant Tjo,...2*.. ; 

At metaphsse— I, other than bivalents, isnlvalRnts too I 
were froQuently present (Table— 42). Formation of Txnc^ olvalents 
runged from 5-11 with 8.54 per cell and rod bivalents ranged I 
frois C-4 with 1.07 per cell* Univalents ranged from 0-4 with 
1,07 per cell. Univelents (Fl®te-5f Flg.12) ranged f»si 0-6 ! 

witii 2.75 per cell* Maxlimtm number &i 6 univalents war® ; 

pbserved in 17.17 PMC*. Chissrae frocpency at j^etaphast-l was i 
18.17 per cell 4«d 1*88 per bivalent CTabie-43). During 
anapha»«-l, en®# twe and three lagging chroposwR#® were ; 

observed in 1.33, 1.33 and 3*99^ FMCs reeoectlvtly, and the I 


rest 93. PMC# showed oomal saparatlon of cfiroinosopt® to 
tho ooles CTabl#-44). At anaohate-Il UgrjaT^s were observed 
in 4*2%i BtlCs and in 95*?1 ;4 cells «?qudl separation of c:iro«*a- 
tids was observed CTabl®-45). At th© aoorad staqe, foraatlofi 
of roicronuciei was recorded In 3*33.r-<i colls. Fertile pollen 
sire ranged froB*. 36 to 42 ja with 40,5 aieaii diameter. Pollen 
fertility was 65,8^# 

Chrowosone associations restirctod to bivalent 
{Flat#-5| Fig, 14) formation only, At motaohaso-I Clable-^2| 
rinff and rod bivalents ranged from 8-11 and 0-3 'with 9*85 .inci 
1,14 per cell resoectively, Chlasma fregiiency as observed 
at metaphase— I was 20*85 per cell tfid l,8f per bivalent 
CTable-43}, At anaphase-I and It, normal disjunction of 
chrcmooomes/chrowatldi was observed In all the P/Cs studied 
(Table-44), At the snorad stage, regular t^itrad formation 
was was observed* Fertilo polltn six® ranged from 36 to 
4? |i with 40.0 ju mean diameter and 70*9:'i pollen fertility 
CTable-45), 

£ls4^tjlas.4£ 

Formation of bivalents as well as univalents wmm 
noticed at metaphss«—I {Table->42)* Hina and rod bivalent# 
ranged from 8-11 and 0-3 with 9*74 and 0*74 per coll 
rosoectlvely. Univalents (Plste-5|Fig,t3) ranged from 
0-2 with O.tf per cell* ^hlasma frequenty as obsorv€!*d at 
metaohass-I* was 20*23 per cell and 1*92 per bivalent 
CTable-43). At anaphase-I^ln 3*22'^ of cells 4«.nd in rest 
95.77/S cells nomal separati'-n of ehmmmmm wm obs€»rwd 
CTabl«-44). At anaphase-II, laggards were prestnt in 2,9)S 
of PMC# and In 98* 0^^ PMC# nofmal separation of chromatids 
wa» reftstereci (Tafel#-45)* At sporad stage, »ieron«€U4 in 

1,421 of i-l^s were rocordad. 


cal ofeservatioj 
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PLATE. -*5 (A# liiaeata sc A. ilibicims) 

pMu l» sm%tlc chrowsm® coapleraent of A* linear 
^ alMcana * hybrid (x ISOO) ' '" 

0 ll*g, + 43E*g of F;^ hybrid at ddakin^fis (x 1 Ik 

74r|, ri» 11 bivcaent® Of p- hybrid at Wataishas# - i 

»ha??iria 3 hoteronftrphic bivateita {x isoo) 

... ■ * 8 V®* ® M^taphaao-i ©f f, hytoria 

(X IMo) 

Hg* S. I XV 4 8 II* ^ at wataphaa®-! ©f hybrid {x |» 

Pig* 6, 3 il'g •♦• iCl'g at H«t<aphi«®-3: of Fj, hytarid itl%\ 

Fig* 7* Laggard# at -iAupbAi:©-! of Pj hybrid (x 1!^) 

pig, 8, Mieroooclai at aporad stag© of Pj hybrid <x to@S 

Pig* f. P©ll«i grains of hybrid (x 6oo) 

Fig. 10, Loavas of finals pmemt (A. liooata) , p, 
hybrid and mal® parent CA*Z alHciSs) 

{fro® left to right) . — *— 

Pig. U. flooar.of a. lineata , p, hybrid and A- alWcani 
Cfrow Irft toTrgW. *" ^ — 1 

Pig, 12. f II* ♦ 4 i*^ at Kat^h©®®.! of r- h:^rid, 
plait n®. 2 {X* 15001 ^ 

pig* 13, 10 1I» + I l*s at Metaphase-i of hybrid 

plant, MO. 4 (X 1500) 

Fig. 14« 11 *1’.. 'll, '‘'l€ t:iif..u'.so«x o€ hybrid# plant 

•50, 3 "" tx iSOO) ^ 

oig, IB, cna'H'feO’icy at of plont ?lo, 4# 

ii:xA'.«xng one ailval-ot away fro*^ the group, 

Fio, IE, t-c-loa >jculnc of plant Tio , 5 shoving iiirorwe 

fertility Cx ISOOJ ' 


iA»,. lit ’^ataphaao-i of plant No. S. 

{7 ifr-C) . 2 ^ 





Site ©f fertile ©ollen grains ranged t'lm 3S to 
39 p with 36*6 /y mean diameter and 7!,2 »«rcent nollent 
Xvjrtiiity. 

Fieri t 

Meletic observations^ revealed rlncj and rod 
bivalents at metaohase-I, f^lng bivalents ranged frorp *?-t1 
.^rjcJ r«d bivalents 0-1 the average being 9.81 and 1.13 
re@«ectivf»ly, Bivalents CPl8t0w»5| Flg.tT) were th® only 
association in this plant (Ta1ble*-42)* Chias'r?*a frsnuency wae 
20.81 per cell and 1.89 per b‘ valent CTable^3)» At anaoha®#** 
I ami II nonraal disjunction of chromosomes/chponiatids was 
recorded In ail the PWCa studied (Table>»‘^4)* At soorad 
$Uge, regular tetrad forfflotion wm observed CTal>lt«45). 
Perllle oollon sir© ranged from p with 38.5 p mean 

diameter, Pollen fe 'tility was 


AMaaiS. aMSim ^ A, £aJar|lX2|,|a 
Msalmim ' ' 

iViorpholocjicai studies on .Atvlosla albicans . 

4 c.^ianifolia. their hybrid and 

CTablCN«45) are as follows* 

1 • id^£!llMiigrL.jSm^ 

doth the parents and hybrid shoved hyaorseaol 
{ler^tj! notion# The shaoe of first ©tir of leaves '.'«as ovat« In 
.\tvlos la albicans and that of a tv lost a c.3 iniMaiM was 
iaficeoiate. The F| hybrid exhibited lanWlate shape of fl»«t 
pair of leaves. This indicated dominance of lanceolate shape 
©f 1ft pair of leaves over th® ovate shape. 

In F„ generation, all the 20 plants stuUitd nho¥«d 
hypo 3 ®al germination. Out of 20 plants studied, 15 showed 
lanccolat© shape of first pair of loaves and th« rest 6 had 
#vat« shape of first pair ©f leaves, , 


8 ? , 

I 

2* hatet.t i 

A^vlosia alb leans is a tssin^r and A|£l^s|£ 
ealrinifolia is an eract shrub. The cross between taining ' 
anc' «r-?ct plant tvnas resulted in with ioteraecliate 
growth habit {Plate«l0f Fig. I). The hybrid showed 
©rectness frorts the base’- and snreading in its ii:>p?r part. 

..In ^2 feneration# siM plants with erect# ten 
plants x semlerect and four plants having tvjinlnf growth 
habit were obtsined (Plate-IOi Ftf,2# 3). 

3. .S.ya..rt.c.h.lnq . , anale.... . 

Primary torancl.es of A. j^Iblcam and A. £ii|n|laMJI 
formed acute angles with the main stem* Siiniiarly# F| 
hybrid also showed acute angled primary branches. The 
hybrid plant exhibited luxuriant vegetative qrowtt and 
beared more number of primary and secondary branches In 
comparison to both of the parents involved in crossing#' 

At 50;A> flowering stage* A. and A, 

possessed on an average eleven primary and seventeen 
secondary branches and four primary and seven secondary b 
br jnciies respectively. T"® F^ hybrid' posseated » primary 
and 75 setofidary branches*.. 

The stfm was noticed to be green in col©u.r with 
soft texture in bf9th the parents as’ well as ir. the 

hybricl* 


Atvlosla albicans being a twiner exhibited sofead 
©f 37.0 m In its first year of growth. AMaila Mmlialla 
is an erect shwb and showed 130 cm height In its first 
year of growth. The F| hybrid grew above the ground unto Sii.O 
cm and late.r showed spread wpto tS0 cm distane®* 




«e 











All th® s«9r®faiit« of fg gtneration oxhlbitod 
actiie aoqittd prteary fciranchos. The nusb^^r of primary branchts : 
rangocl from 2 to 27^ the average being f7#3 and tbe nurabar 
of secondary branches ranged from 7 to 48, the average 
being 26*0# In erect plants, «t<ws height ranged frf« 93 m 
to I3t cm# In twining plants the spread ranged from 89 cm 
to 112 cm* In tealtreci plants height ranged frors 10 to 69 
crE and spread ranged frosi 39 to 130 cm# ^hos, the .©tea 
height ranged from 10 to 138 e« with the average height of 
5b* 12 CfB and 110 cm recorded in Fg plants stwdied* 

4 # 

The central leaflet shape In the cose of A. aihl,caii8 
was abovate with oval apices and in A* pp.ianifpliai , * Itncesla'# 
shape of central leaflets (^131.0-61 Flg#l). Loaf sprfact of 
site leant wa s nofi-*hairy, while that of A, ca.iartifolia was 
hairy, the hybrid pnmm$mi non-halry leaf surface 
indicating hairiness character of leaf as recessive# Ihe 
F| hybrid came up with vigour for length and breadth of 
leaves over both the parents as the average length of 
was 7*6 tm and average leaf breadth was 4*5 cm* i^liereas in 
the case of A, albicans 4#2 cm average leaf length and 3*2 cia 
average leaf breadth was recorded and In A# CAlanifoiia* 
average l#uf length was 4# 9 cm and averageleaf breadth was 
2*2 cm* The F| hybrid was seen to be nearer to female 
naremt C^# a lbican ) in regard to length of rjetiol© as 
average petlolor length was 4*0 tm in A* aifa,^can.s».. 1*6 cm# 
in A# palanlfolia and 3*8 c» in the F^ hybrid* 

In Fg generation contrasting characters of leaf 
sliapo segregated and ©ut of 20 plants studied, 4 had obovate, 

6 «lt!i lanceolate and 10 mtm shown to have Sntetinediate leaf 
shape* In addition to trifoliate leaves, unifollat©, bifoliate 
and goadrifollate leaves were also ob»*-rv#d CPlat<>«| Fig* 12)* 
•Majority of the F 2 PAanti studied, showed n^n-hairy leaf surface 
CTable-^6)* Oval, aewte and intermediate leaf apices were 
observed frequently. Fitielar length ranged from 1.9 cm to 
4*2 an, the average being 2*S m* Leaves of all the plant® of 


^2 paltnat^ly reticulate ¥tnatiori* 

-^i-Mt to .flQwtg:|;iu and maturitv i 

liud initiation* after soviinf teofe plac« in 118 dayt 
and 110 days in .albicans, and A, eaiani folia respcctiTOly, 
in hybrid bud Initiation bad started only after 
154 days Vif sowing. The duration for flowering after 
sowing was 136* 123 and 154 days In A, e.l.bican» . A. ca.lon t falla 
and the hybrid resosctlvaly, 

Oii an ayeraft* the number of days consumed by bud 
for full dpvolopasent Into flower ond from pod initiation t© 
pod maturity ware 1t*!1 and 13 and 36* 38 and 42 in ^ 

£i*li£aaSx ^ their hybrid rosptctively. 

After sowing 503* pod maturity was attained in 230 days* 198 
day* and 238 days in A, 

F| hybrid resosctively, F^ plants took 120 to 148 days for 
hud initiation after sa^dfip and in ties® the days from towing 
to first flush of flowers ranged from 13S to 170, Awongst 
20 ^2 pi^bts, duration for full develo mont of flower into 
bud xangod from 10 to 14 days »md for ood Initiation to 
maturity it r,inged frcm 33 to 40 days. Further it was ob«trv«l 
fc,iat after sowing* tht our-^tion for pod ?naturity rangod 
froin 196 to 245 days. 

The colour of th© standard petal was yellow in case 
•■'‘F elbicans and red in A. ealanlfolla . F^ ti^rid had »d 

standard petal (Flat©*4i Fig,,2)* In F, hybrid, standard ottal. 

:S, S' * 

siae was 2,89 c» a* against 2*56 c« in A, albi.caps and 2,40 
in A, c aianlfolia CTabi®-46)* Hi® nitur© of tli« ataindird 
ptiul was pbrsiftant In both th® parent* and th# F| lybrld* 

In Fg plants flower colour tagragattd In iht ratio of 3*1 
Cl5 rpfl f 5 yellow)* Standard petal six® ranged from 2,25 to 
2*89 Ctt # the avorage being 2*56 c®' *. : 


'?• £M-aat.aaa.'. 
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Pod sotting in hyl>rld wm I0#0i4 as agaliost 
61,S.: In A, albic3B .8. and 38*0J4 in A, .c.a..1an.ifol.ia . In 
segrofiants nod setting porcentag# ringed 7*5 to 32*0^4 
the AV^Tiim holng !5,2* Pod ®®t oerctnt mm rao» in in 
coBpariion to hybrid (Tablo-4^), 

Colour of ood In «i* albicans was grr^en and in 
sManifolia it was brown, Tht hybrid rostfsbled 
A, cajanifolla having brown nod eolour. Of, an average the 
pod siios in seed oarent, oollon parent and their F| hybrid 
w#T# 1,52* 2,50 and 1,57 cis^ resnectivoly* iiimilar shape 
of wature pods were noticed in toed parent and F,j hybriil 
Fig, 3), Pods of A, ealant f olla were hairy with 
average 0,3 cws ieng tairs anci that of A, if^ibicana v/er# 
notv-hairy* The gos.-ssssed hairy pods, *\lt& tfs® hairs ef 
pod was reduced In Imgth (0,12 cn»). Average pod thickiieis 
of F| hybrid was 0,43 cm as anntnst 0*35 In A, alblcanni 
and 0,50 cri In A, ga1ani,fplto « Both the parents and 
hybrid shou'cd shattering n,«t:!>rg of mature pods 
prominent beak on the distal end .of the pod. 

In Fg progenies* segregation .of pod colour 

mn obs'''5rvc*d, among 20 plants studied, 8 having gr©in 
nod, 0 with b'own pods and 3 plants having |ireen pods with 
brov.'o shades were obtained. The pod sire ranged from 1,05 
to 2,S tm'^g tm average being 1,52 em^. In ail th® plants* 
p.rominant beak of the ppd and shattering nature of »ato» 
poch- were noticed. Three plants with hairy pods and 17 with 
nori-halry pods were r®c© 3 Kl®d, 



In Fg’s parcentaq^ ©f ovuie range froei 39.0 

TO.S with the average of 97*0^ omle f fertility* 

M- 


^9* Seeds I 


t© 


The mlQur of eeed lr» feraal® oaront wae grey Pith 
hlack dot# and in pollen parent it vm red. The T| hybrid , 
fhowed red seed oolour with aliiost ailssiiif dots. Avera^^# 
teed thickness In A, albicans was 0.28 cm and in i;v« 

0,40 cm while it mn 0.30 cm in hytortd. Chamber® pm pod 
on an average was found to be 2*?0 In A. albicdn® . 2,55 in 
4* calanifol ta and 2 10 in F| hybrid. The average number of 

seeds oer nod was 0,75 in the F| hybrid as against 2,1 in 
h* albicans and 2.5 in A. calanifolia * Both the parents and 
F| hybrid possessed seeds with prominofit strophiolt. 


In ^2 feneration variety of seed coat c©lo«r* were 
observed fiz.# grey with brov^'n dots* grey with black dots^ 
dark rod and brownish red. The seed thickness ranged fro® 

0,23 to 4,3 cm. The 100 teed weight ranged fi^a 3.00 to 
7,00 g. All tho F2’Pi*bt8 studied exhibited strophioled teedt. 


11 , Stomata s 

I'te i^arktd difference in the storcatal frequency 
bet¥»#eini the and the parents was notictd. However, it 
varied In tire as 10S p, ISB p and 137,7 p in seed parent, 
pollen parent and F| hybrid respectively, 

i^Sf;r¥atir>n on somatic chromotome ceiaplefflent of (A, ilbicafni 
X A# caJanffoiTal Fr 


Somatic chromotcwfit counts tnade in the rvoot tip 
ceils of plant revealed 2n * 2,2 {Flate-4f Fig, 4), Unlike 

the parent® (A, albicans and A. .cilanifolAal mmt of the 
pairs of chroTOoswue were hetereeiorphic in the hybrid 
CTsble-^7), Classes t ®| ®acI are contributed by 


and Ciasr.ts S aitci C foy A* ' .d.3,.l.inlf.jQ,l!A » 


IMSJX 

It hat mbmedlBn pTimmty conttriction and 
mWtPmiUAl s«€©?!da3fy constriction# Two ch«3»?50Bor?i®» of 
first pair differ In total ionftli by 0*7 p# These tvio 
chroinosoiies also differ In the length of short arm by 
0.07 p. 

This pair of chroraoscwe differ in total iengthi 
long an* length and short arsi length fey 0*01 p. 0*21 p and 
0*I?2 p resoectively. They also differ in position of 
oriaary constrictions a# on® chroaosoae of 2nd pair has 
aedlan and the other has subaedian primary constriction# 

iMLJl 

Both the chrowosoaes of this pair has similar 
primary constriction and iiffnr in long a» fey 0*02 p and 
thus in total length also by 0#§2 p. 

The chrofflosom© differ in short and long am length 
and total length by 0.32 p* ^*33 p and 0*01 p respectively# 
Tfiis chroraosoiRe pair also differ in position of pri^sary 
constriction as one possess sufomedlan and the other median 
prlwary constriction* 


Chroaiosoises of this pair art similar with rmmet 
to long and short ar® length ®e well at total length and 
position of primary constriction. 

MLM 

In this chrowosomes hav® similar orlaary csonstrlcticii 


d«d short asw l@wgth difUr in the i^ngth of Imq 

am hy 0*21 |i ind In total length by 0*21 p* 

ChroTOsoRjoi of f'-is pair ar® similar In position 
of primary constrlctioii but differ in shert ara length,, 
long arm length and total length by 0,0? p, 0,09 p and 
0,0? p resoectively, 

ChroTOsomts of this pair am slaiiar in respect of 
position of primary constriction, short ar«, long am and 
the total length. 


The pair of chroispsoraes differ in their short am 
length by 0,06 p mt\ In long arm length by 0,0$ p. Theat 
chroapspiies differ in position ©f prlraary constriction a# 
an# has .wedlan and the other wHh submedian orlffiary 
constriction, Tptiil tihwmmome length is tan®, 

fair tOj 

3oth chroffiosomes are similar with regard to ooiltlon 
©f pi’if'sary cons trie tion> but differ in short arr length by 
0,7§ and In long arm length by 0,ta p a.id in total length 
by 0.12 p, 

Pair Its 

This pair of chrosiosones differ in their short ara 
length, and long arm length fey 0,17 p and 0,83 p hot t’:«y do 
not differ in total length. They also differ In respect of 
position of primary canetrletisn as one has mbmr>dim and the 
other has «edian prinary constrict ten* 


thm tstil leiifth. of tho chroiscsoif*© ca»l©«®Kt of 
hybrid mm 5*j,16 fim Th® total chror.osom® length 
varied fron 1.78 p to 3,5 /a with 42.6;;l T.P, '4 Th® total 
length of tho ehroaosoai® consol tmont hybrid lies in 

botiive^n th@ total chrasoso®© cowpleiaent length of t''-@ 
parents. 

Molotlc stymies In F| hybrid C .alMctlli. » A, sateifeUl.) 

Meiotlc studies in F^ hybrid r^vmlmf fro.-iuont 
formation of hivaients at diakineiis ts well at at metaphase-I* 
It can h® »Cf®n from th# t»bl®-49 that at roe taoha$®»I, ring 
bivalents ranged from 2«*11 with 5.4 per ceil and for«»}tidn 
©f rod bivalents ranrjed from 0-7 with 3.5 p&r cell. Fresenc® 
of two h«t@ro»©rphlc bivalents were noticed fre«p«ntly at 
metaphase-I CFlate-6| Fig, 7). Other than bivalents# 
gyadrivalents end ynlvalentt were also observed. Cfciadrlvalents 
ranged from 0-1 with 0,01 per cell. Univalents ranged from 
0-t with 2,13 ynlvalentf per cell,' At metaohast— 1# marlimi® 
number of 10 univalents (Plat«-6| Fig, 5) wore observed in 
2#6f» *f pollen grain wother cells CTable-48}* 'Vhereas aln® 
bivalents and four univalents (Plato—i^^l Fig.S) wore recorded 
in 52 4 of pollen grain mother cells CT®bl®-46), lioweveri at 
diaklnesis majclmura nunber ©f 4 univalents was observed 
{Fi t«>»6s Fig.fj), 

Chiasiif® fregueney as can b© teen from the tab! #-49 
was 17.8 chlatmata per cell and 1*73 chlasmata per bivalent, 

At ansphase-I# nowial separation of 11*11 chtmmomi 
was observed in majority of the cells (Table-5h) S,3'i of F'^C® 
were shown to have two laggard# CPlate-5| Fig. 3) ’Mi lie 
cells met with thr®# laggard# at anapha##-! {tabl«-50). At 
thi» stage# single chroftitld bridge {Plat®-6| Flg*19) wa# 
©b#®rv®!l In 1.5^ ®f FMC#, At anaphase— ■!! laggalng chromoasinfp 
were observed in 3.0% ®f cell# and formation of nicronticltl 
at sporad stag® in 0.52% ceil# {Tabl®-5I). 


p 0 lisn CWiit®-4} Fig*1t) was jrecofd®d 

to be In hybrid* Fertil® pollen ransjeci fmm 

27* |i to 45 p with 3T*S mm diameter* 



Melotic studies made in !0 selected olants of 
general tlon are as followss 

iMB&JMxlL 

Hlng bivalents ranged frorr. 6-1! ^vlth S*?3 per cell 
at S!#tciphas®-1 (Tabie-52) and rod bivalents ranged from 
0^5 with 2*47 per cell. Univalents ranged tvom 0-2 with 
0*53 univalents oer cell, Chlasina frequency (Tabl#-53) m 
observed at metenhase— I was 18.9S per ceil with !*76 
chiasniat per bivalent* At anaphase— I (Table— 54) two laggards 
were noticed in 7.5:* of cells. In 9! *8^ PS.Cs normal soparatlow 
of ebroiRosomes to the yoles was observed* At telophas««lI 
laggards were noticed in 2*5 % PMCs* 97.5 por cent cells 
shovwd normal separation of chromatids* At soorad stage 
regular tetrad formation was noticed. Follefi fertility was 
recorded to be 64*0% in this plant* Fertile pollen else 
ranged from 27 |ys to 33 p with 30.3 ju mean diameter CTtbl®-55)* 

At melotic ir-etaphase-lt guadrlvalents, bivalent* 
and univalents were recorded (Tabl@-i2). Quadrlv-alont (Flst®-6| 
Fig* 13) ranged fro® 0—1 with 0*05 per coll* fling blvalonts 
ranged from 7-11 with 9,62 per cell and rod bivalents ranged 
from 0-3 with 1 *21 per cell* Univalents renged from «V2 with 
0,1 univalent per cell, Chtasma frequency as observed at 
moiaphasa-I was 20*45 per cell and 1,33 per bivalent. Other 
aeiotic stages fpilowed normal course of division* Pollen 
fertility percentage was 89,5* Fertile pollen *i«t ranged 
from 30 to 36 fi with 32*4 ju mean diameter CTabl#-55}* ■ 




At metaphafe-I ring btvaif?nt« ranrieci fruia !>-t1 witfi 
'’^»39 per cell and rod bivalents ranged from 0-4 with 2*03 
per ceil. Univalent* (r'late-7| Fig* 16} ranged from 0-4 with 
0*44 per cell, CTiiaensa frequency wa* 18,8 per cell and 1,80 
per bivalent {Tabl*-53), At anaohase-I, cne lagging 
wa« observed In 4^m of cells, 96*0;^^ cell* 
revealed normal separation of chromosomes to the poles. At 
telophase-1 r normal separation .-.f chro«io«o»* was observed 
in 98,0:a cells. In 2,0'^ cell* laggards were recorded* At 
spoxad stage micronuclei were noticed in 4,6Tt cells. The 
plant showed 42,8 Ji pollen fertility and fertile pollen size 
rnneied Irom 27 to 36 p with 39,0 p wean diaaeter CTablt««55), 

Plant ;to, 4t 

At metaphase-I ring bivalents ranged from 2-11 with 
7, ?3 per cell and rod bivalents ranged from O-g with 2*15 p@r 
cell. Univalents ranged from 0-4 with 0,S4 per cell, Chia»»a 
frequency was 17,6 per ceil and 1,78 per bivalent CTabi®-53), 
/it. dnophasc'—I tw-p lagging chroaosomes were observed in 3*33% 
cells an;! in 98,2::e cells nortnal s®Daration of chronosomes 
was obS'vrved, :\t telophase— II, seldom apnearanct of one 
laggard {Flate-7| Fig, 17} v/«s noticed (Tabie-55), Formation 
of tetrads were normal. Pollen fertility was 73, and 

f Grille pollen sire ranged from 27 to 33 ju with 31,6 p mean 

cJl,a!3et<‘r, . . ■ , 

Himj bivalents ranged from 3-11 at rs©taobar»e-t , 
(lable-52; with 8,02 p€:‘r cell and rod blvaltmts ranged fwa 
&-I1 with 2*29 ptir cell, Chiasiaa frequency CTablti-53) 
observed wa* 18.3 per cell and 1.77 per bivalent. At anaphase-I 
CTahle-S4) m§ lagging chroaios<»M was observed In 2,8S% cells 


and thr^e lagging ehxomotomfift Fl«,l9) in 2*S5.'& 

Ci?Ils, Tf’ifi rf^aining ?4.0> c@li« showed nomci se’^'Cf ation of 
chre'fflo^ofsos tf* the -ooles. At aii«phase*->ll noitaal ehroraatld 
distrlb^ation was observed in all the cell® studied* Pollen 
fertility observed was 80,6% and fertile pcllen si*e ranged 
from 30 to 30 p with 33,4 \t mean diameter CTabli>—5S), 




At raetan-hase-*! ring bivalents ranged frnm 6-11 with 
9*41 ot‘r cell and and bivalents ranged from with 1,36 p&t 
cell, UnlVx^lents ranged from 0-2 with 0,66 b5:5r cell, Fregutaicy 
of chiasma was 2D. 19 net cell and 1,8.6 per bivalent. At 
anaphase-l noannal disjunction of chromosomes to the poles 
(jlate»-6s Fig, 10) was observed In all the Pi'iC’s stadled* At 
anaohase-II no»nal separation of chromr'tlcis was observed In 
9?,6'6 of cells and the rest 2,3^ cells met with the foioatlon 
of lagfurds. At spo.tod stage regular tetrad formation was 
observed. This plant showed 76.5,% pollen fertility. Fertile 
pollen size ranged from 27 to 36 p 31,3 p mean diameter 

(Tabie-55}, 

ilylllJiaEZL 

iing bivalents ranged from 6-11 with 9,29 per cell 
anti rod bivalents ranged from 0-6 with 1,48 per cell, 

.livolents vjevfi the only association at s^otapliasa— 1 {Table-52) 
in all tho tUiCn studied. Frequent iomstion of one 
heleroRoroh'lc bivalent was also ohs.erved {mlvite-?? Fig, 16), 
€''ids:T:a frequency at 'letaphase-I was 20,19 per coll md 1,87 
pf-;X bivalent. At anaohas®— I equal distrlbutlen of chxoaosomes 
to t?“® qoles was seen In all the Pacs studied. Also at 
anapHase-II, equal separation of c*^r©rattids and regular 
tetrads ^vere observed in all the PMCs studied CTab.le-65), 

The Plant 78,2.^ pollen fertility. Fertile pollen 

six# .rangs^d from 33 to 37 p with 35,6 li mean diaratier. 


fting and! rod tolvalents from 5-11 and 0—5 

•it'i an m^mge ?*76 and 2*72 mt ceil resoectlvaly* 
Univalents ranged from 0-2 wltts 1*16 cssll* Chimma 
tm^Mmey at was 18*2 per call and 1*74 n-er folval^jnt* 

At ana'oliasc!-! single cbramatid bricige was obnerved Ir^ I.By*’ 
of colls and the Togiaifiing cells C'97*2‘/4) nh<(ymd nnOTal 
sef.Taraticm' of chromosomes* At anaphag«-ll now, a I sooaration 
of chromosomes* At ananhasc-II normal seooration of 
chromatids was observed in all the lA'Cs ntu^^iid* Plant 
fho¥Wi 79*2 mx cent r'ollon fertility* fertile pollen sire 
ranged fmm 30 to 36 yi v4th 32,S p mean dia?-#t«r (fable-55). 

iilaalJIsbuii 

Eiriq bivalents rangec’ from 5-11 with ^*46 p«?r cell 
and red bivalents r'ncnd from 0—3 ¥;ith 1*17 j>:?x coll* 
lliiivalentt ranged frofi 0-S (Plate—Ci; Fig* 14) ¥d,th 2*70 per 
coll, Chiasma frerjuency .•:ibs "-rved at ‘.'^as 1B*0 per cell 

ani 1.34 pcft blvsinnt* anaohas^?-X tm laciqlnn chromosones 
worn nrttJced In S.Ol' of i''”2s and throe l.agoirds in 2.0,s of 
P’/.Us* 40*0 oar cent colift sh-.v^ed nc-r.nal serwratl.'ft of 
cfirorosamos, Laibards wort* observfv.- in 6*0^ of cells and 
foMattop of roic.ronyclei i" 2*S5 :-■■» ceils* 

Pollen fortuity nhs rved mn 55, 2t, ^rttile sl?.e 
r?ngi?d frotr 27 to 33 p ^Ith 31,2 p mean {rahif-h’o). 

'■'lani MQ.Idt 

“;eiosis revealed only bivalent assoctati".h nf 
chromoftoaes in this plant (Tabl®-52)* ftlncf end rod bivalents 
ranged frow 9—11 and 0—2 with an average 19*25 ^nef 0*/5 oor 
cell rnsoectlvely. Chlasma frequency (Tafele-53} At M was 
21.25 per ceil and 1,94 per bivalent* At anaphasf;?-! equal 
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oteswr^ations oft aoraatic cftiroraono®® complwacsJt of 
aSfoAcaag x Atvloftla c^ja^,^agii.foMa fi, hfbrid* 
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Table • 53 

Osia^aa trmmmcf at M-l in ^tyloaia albicgts x MSCJSSiS 
ca.1 aalf c Ha CF 2 plantsi 
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Pl-%T 1 - f (A. aUbicans x A. 


fig. 1. Leaves of a, albic«ia, f- hybrid# c-ilanlf^'h. 

Crran left"' to”rIgfitT“” ■"•'-'.".ii 

Fig. 2. Floi^er of a, -lU-icttfia . r, hytrlJ# a« C 4 l 4 i;,\rv-:', 

(from left"to“ 1 tTgKtTT '* « 

pig, 3 . Pocia of a, hyt-Tio# a, caiarurAU, 

Cfitw loft “* 

Fig, 4 , aoRAtlc cftrofapscaR® ooniploatftt of a, ililcaim x 
A, calanifo lia hytsfld (x 

Flq, 5. 9ii’^4 4i’^at diakiftefjls of |x Ito 

riff. €. 7 II ni'^ at M«taphAo^I of hy!.<ri<! (x X%Vi 

Pirt, 7, 11 II* s at ’■■ietaph«ase~i of f, h:^rid atioi-.*ino 

2 hlteoomorphic b4valerjt« (f ) fX l 5 op) . 

picf, a. 9ii*^4 4i'gat M@taf*sas(®-T of hybrid {ill 

*•1^, 9, 3 Lwioarda at ;*n*Tirhaso»i of s*! hyl>rld (x IfO'*' 

Fill. 10. TTiaqo at Anafh.'-so-i of pj^ hylalcl (a Ifor.) 

Fig, 11. fxjllan oral nr of hybrid i'i fy>0) 


Fig. 12. rranch of plant shtving bifoliate, tri^c! 
u:jci »-*uadrji foliate leat^ee, 

i3. I IV 4 @ 11* « ? I* at ‘if.’tfv hiK4»-l id i\ 

hybrid plmttio, 2 i >0>.) 


Pig. 14, 


7 i i * 1 

PldHtit KO, 


*t t»;' r , hytiM; 

CK aaOt-’/ , 



PLATE 



PLAT!*': ~ 7 (15-1? albiejysB x A. 


15. U XI* at et^haB©»l of Fn hybrid pKMit so, 4 , 
ahowinf 2 het©ro»or,^ic bivSlrata ( } U isao 

rla. 16. 10 Ii'« 4 2 1*_ at Metarhaso-I ©f liftriW 

plant io. 3 (X®1500) ^ 

pig, 17, Delayed e^aratian bi¥aleiit at fiSiaplMsi :f 

Fg hybrid plant ho, 4 (K 1500} 

Fig. 18. Equal B^^aratiori of clirot»3S0n«s at early 

^aphase-l of Fg hybrid plant no . 3 (X 1»0J 

Fig. 19. Laofaarda at Anaphas©~ii of P™ h^ria pl«it 
wo. S (X 1500) 


PLATE - 7 (pig. 1-8 A, Hnoata 5 : A. calanifolia) 

Fig. !• Leaves of a. lineata , p- hybrid «d A. cajaslM 
(FroB left“to nEfKtf 

Fig. 2. Flow« of A. lineatii . hybrid and A. calMfA 
( From I ef t**to ri csitT 

# 

Fig. 3. poda of A. lineata, p, hybrid# a, ealwiifolia 
CFst5(i lc'?t TS rXglit) "* 

T.’ig, 4 , Soraatic criCO»sOTe^cawple«*©nt of a, Tincnta m 

Fic, 5, lo Il’n 2 !•« at di44iino3is of 1-4. hfb'ria 
CX iSOD) 

ric, 6, 11 XI’ at »^etaf5hasiC“i of nybricl (x lofO) 




8 


lo Xi* "» 2 i'. 3t dcfapn c.‘* !f/ 1' ri d abrwP* 

preoocfous si^iratiun «-f :> Mv'ilCi'its i x lOOOl 


Fi«j. B, 3 Xi'jgj ■< lu x%. at ' atajHixse « 1 ot ija 

hybttd Cx 1500) 





of cbroisosoincs was obssrvsrt rsgulaxlY 
■.'he Bh:;s «turi:|ed (Table** 54 ). Also, at anaphase-II, ersaai 
rG'''jrottor» of chromaticls to tb© po1©s was ol>ser¥©d, 
in a lea ling thereby ncjnsal msiotic ceil division* This 
plant shewed 91 .8 per cent pollen fertility* fertile 
colloft si^.e ranged froir 30 to 46 jJi with 31*5 ii!©an 
dia??)f?tc?r Crable—55)# 


Atvlosla lineata CJM 3366) n AtyMtlJ. 

idaiolisiasx 

•florphologicai observations on A, UnealJl*. h* 
ca1 an! foli o, and their hybrids (Table-56) are as follow** 

1 • Benriinatian and f i rst P.ai.r..AlL-Ltg lM* 

Both th.© naronts, and Fg** showed hypogeal 
g*^Tnln.:tloru '^h»m of first pair of leaves of A* Jiagilfei. 
was ovats while th'st of A. C3iani.fg.lli. was lanceolate# 
Similar to male parent (^* jSailElCa^lal# ^<1 hybrid showed 
lanceolate shape of first natr of leavs?s Indicating 
.omlnunco of lanceolate shane over ovate s-iaoe* Amongst 12 
FgS stiicilecl, nine had lanceolate and 3 had ovate shape of 
flrsc pair of loaves. 


2* CeTVvth l^abit i 

doth the a'^ents and t!'©lr hybt.leH sho'^ed erect 
''tibit (hlate— 10? Fig* Sfb^and 19). 



Pttoary branches of a* | . ,|n.ta..te forced nearly ricjhl 
■r-ngle and that of A. ca..1.an.lio.ltaA, acute angles vjlth their 
raain stem* Stellar to female parent (A.^iwata) F.| 'hybrid 


108 


eKhiblt^f? nearly right angled branches on its Min stera* 

At Sr» p‘^r cent flowering stage* A, I.tiiej.fca. and A, £|ii£SilMli. 
rjo^aesaed m an average four otisnary and five tccoiidary 
I)i*.’-nch9s I fiv# orljiiary and thirteen seC'^ficiary brsnchci© 
isTsoeetlwly, And the h'^ hybrid coaprlsed 0 lmm ptimstf 
ond sffv^nteen secondary branches* 

In both tl'-e parents as wll a« the hybrid the 
stonis were green In colour ^^-fith soft tesstor** inuring first 
f.vir of growth* A, l|n£ata exhlbitod height of 9h era and 
a* cai^n ifolia grew above the ground unto 112 cru The 
hybrid sho'i^OfrtSb cm height wnlch was r»-re in cnnoaxlfon to 
the parental plant*® height* 

mt of twelve ^2 tJsMbited acute 

anglod prl^'iaty branches and the resitinlng five nearly right 
angled nrif*iary br/jnehes ^■’n their main st@r»« The nw.beif of 
nri.'<(«iry branc'" es ranged froir- 5 to 16# the average being 
'"<*21 and the number of secondary branches r^^nood from 9 to 
21# the average b&ing 12*62* in erect plants* th© stew 
height r.mgoU from 9? cm to 14fi cm with 121 Cf5 average 

height. 


Similar to both the parents* hybrid shewed 
l.mccolate loaf shaoe with acute leaf apices (A4ato-7| 
fill, 1). Leaf surface was hairy in both the parents as well 
m I - 1 hybria. The average length ano breadth of central 
in?.flet of F| hybrid was S*0 cm and 3*2 co* whereas* it 
5.b and 2*5 cn in A. Mffios.ts ..md 5.2 and 2.4 m In 
1 folia. The average petiolar length In A, 

W 3 J? t.B ciri in A, calanlfoiJA 1.6 cm* while It w«is 1.9 m 
In the F| hybrid. 

All the ^2 s^'!^***®*^ lanceolate share of leave* 

with acute leaf apices. All the Fg's showed hairy loaf surface 
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nm'i oairaately reticulat® venation* In plants, 

lencith «nd breadth of central leaflet range’ll from '1.5 to m 
.'incl 2.3 to cm reooectivnly. The potlolar lengtls ranged 
fre^n -.3 to 4*0 cn -a 1th 3.41 cn avnrr^ge oetiolor Xencjth. 

After sowing bud initiation too^. 101 and days 
in a* SaM’fllCftlia reaoec lively, whereas, In 

hybrid bud inltlati.'.n started only 14« days sowing, 

to 50'. flowering wex;? observed to b© 124, 12? and 155 in 
ii. iinga ta* A. calanifolM and hybrid renrectively. Oiys 
to 505' pof* fliaturlty were recorded as 196, 195 «nd 21 in 
A. li nfata. A, calanlfolia and hybrid respectively* On @n 
average, the number of days taken for bud to full devnlopwent 
into flower and pod initiation to pod maturity were 12, II and 
12| 34, 32 and 3B in A, IMeata . A* sMtaitsAii hytorltl 

resoectlvely. 

In twelve F^*® sttidled, duration of bud initiation 
rarufcti from 100 to 142 and the days fro'^ sowing to flowering 
ranged from 125 to 160, For full davelooraent of bud into 
fl.ower 10«15 days wer^* taken and for nod initiation to pod 
maturation 3.^ to 44 days. The nu«b«r of days consuaed for 
50 u pod maturation ranged from 1S3 to 120 days# 


The colour of standard petal ^/as yellow in A* 

.'-nrf red in A. calanlfolia* The hybrid sfoweif red colour 
of standard petal (Flate-Ts Fig. 2). In hybrid size uf 
standard petal was 2.8S cin^ as against 2.4 cbi In a. 
and 2.56 cm^ in i* gflmifQllA (Table*56)* Ih^ nature of 
stnndard petal was persistent in both th® parents and 
hybrid. In Fg generation# Out ©f 12 plants studiad 
3 had yellow and 9 had red colour of standard petal®. Slw 


4 

1 


2 2 

of the standard ran 9 «d from 2,40 cm to 2,72 cm y the 

.'iverrtno bt^lng 2*S0 c®^* AJtl the ^2*® observed wero 
eersistent standard ©etisl.# 


Foci setting In the hybrid was 4*0/i in ^lii2S.-l*X'’IlU!Sl 
C Table-56), In Fg plants nod setting p^^rcentage ranged imm 
16*2 t»» 51, Oy the av<»rage being 32*65;fe. Ail tb« ^' 2 *® with 
rooro wod setting 'Dorcentages In cn'Tiparison to hybrid, 

iiSli® 

Cnlour of pod was green In A* \i mMtA an;! brown In 
A, cal3nif oila. Stellar to male paront (a. Cr|j[^i|||a|,lai. 
hybrid shotf^ed poc?$ of brown colour Indicating domlnince of 
brown colour of pod over freon pod colour. On an avurtft 
the pod siaos in seed parenty pollen parent and their F| 
hybrid were 3,8y 2,32 and 3,5 cm^ respectively. Similar to 
botl' the parentSy t!^© pods were having In F^ hybrid, Fads 
of A* ^negt.c ?, wore observed with minute beaks and that of 
ii* ca , ija rt lf olta wltl’. prominent beaks, ohile in i"| hybrid 
Intcfmefjiate tyre of rod beak was noticed (Fiats— 7| hip, 3), 

Pod shape characteristic of the was nearer to f«al@ 
twrent, Averaci© pod thickness of F| hybrid was 0,49 c®* a® 
against 0,42 cm in A, i.^,fieatrj and 0#58 era In A. 

.shattering nature of mature pods was the consistent feature 
In th© paT*-'*nts as well ®§ in the F^ hybrid. 

In Fjj progeny, all the blunts studied were observed 
with Isdiry pods. Amongst 12 ^2 bl^Jnts, 6 had green, 2 bmmn 
ond 4 green with brown shade pods. The pod size ranried froia 
fj.!) cfF’ to 2,87 c»^, the average being 3.6 cm®. The pod 
thickness r.mged from 0.33 cm to 035 as with 0,48 average 
pod thictepss. Four plants with minute pod fooalts and eight 
with proifilnant pod beaks were observed, »5lhlle natur® of 
faature pods was shattering in both the parents and hybrid, 


OB© BOfi-shgitttrlriq nature of feature 

r'Oor,/'ln r©«iainlnc| It ir^ olantt, fhatt-Tim} nature vif 
TMtuTQ Boti-g ¥-;er© observed* 

■■Jwie fertility. ; 

Ptrcentag© fertility of ovule was in the onler of 
.<14.0 and ‘52*0 In hybrid, A. Itoata ani^ A* .cai^lfalia 
rpsoect^ voly* In rand^d fror» 23*2 to 67*2 P''’-r coTit, 

t:.e aver'ino beino 4^*0 p-^r cent* 

Soeds 

Seed colour of A, was brovm with black 

dots and In A, co^anlfo lla. It was ?®d. hybrid sr.owsd seed 
c'^lowr of bi’cvm vvitn aimott missinq dots, Averipe seed 
thickness in F^ was 0,41 of« as aqalnst 0,31 cm in iinelli 
a*^d 0,402 in a, calartifoil.a * wh^Mbers per pod, on an average 
was found to be 2.05, 2,00 and 1.90 In seed narsnt, wllen 
parent ond hybrid .rospecti v#ly, T«''e minber of seeds per 
nod vus 1,7 In >> ll.neotg., 2.0 tn A. m3.inlX2lli aod 1.3 In 
hybrid. Similar to both the r.arcnts, F^ hybrid possessed 
strophioled seeds. 

Xri gsner.itir.n six plants showed bro'..n with black 
dotted coat colour, two complete red, one light bro¥«. 

and ttroo dork brov-vn colour of seed coats. The seed thickness 
ranged ftots 0.30 to 0.52 cm, the average being 0.426 cm, 
i‘:ip-<rbQi'n and seeds per pod r>ngeil fro® 1 to 4 and 0.6 to 2,5, 
the average being 1.95 cf'.ambers per oo>- and 1.50 seeds p.M* 
pod (tabie-56}. All the F^^’s possessed strooliiolw! seed*. 

Storat i.: 

Stomata I sixes in A. linmtAi A, ^aJiiriliiiLla 
their F| hybrid CPiatiH.6| Fig. 12) were 108 iu, 270 p and 
iHO p respectively, in ^2** sixes ranged frOT 108 |i 

to 270 p the average being 183,0 ^ Ctabl«-56}, 
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Atiinsia iiasjiia » aisiasia aalaiOiaLU 

s) 

the mmbnt of somatic chtemsonm counted at 
methpUmo was 2fi * 27 CPlate-7| Fig. 4). C)n the ba«is of 
total ehmmmom Xwgtii, the somatic chromosome compi««*>f!t 
of F. hybrW mte gro«s»®d into three clashes (Table^fs?). 
The classes, A, % and C contributed by A* 

A., il^ and by h, t^'© th« »»«atlc 

chTsmmomm were linearly arranged to pairs as oer thplr 
length in dfesc^'mdng order, the karyotfolc {lescrintlnn of 
each chromosoKie pair Is as follows* 


■Both the eltromosomes differed from each other In 
short arm' and long am length hy 0.35 )i and f).3f> M rMpecllvPly. 
These t/'o chr '.moson^es are similar with regard to position of 
prl-'ory constriction, secondary/ ctmstrictlcn and total 
cl’xoffrosome length* 



Both the chromosomes possessed sirsilor position of 
priciary constriction and s'.’iort aPc, long arr ano total 
chi«®osome length. 


ilhrompspi iie JS.tiSLJ.» 

doth the chriKffOSomes showed subtenfilnal orii^ary 
cnnstrictlon but differed In sh .rt arr.-., long 'iP’i ani* total 
length by 0*02 ju, 0*04 fi and 0,02 p respectively* 



Tli««« two cbrMosomes differed In long am\ and total 
'y.-.-rrh;-. 'TV D.3^> P and 0*35 ja respectively. Difference was also 
c-rvvT,rv\.-c/ In Position of primary constriction at one chtoisotoa® 


hae. siiljjfledlan and thi? oth€*ir median prteary ©onstrictlafi* 

FlieY pos®P?ssecl similar short arm length, 

C|ir.£>!gat.«,e ...aa 

Ghromosorae of this pair differed in short anr asid 
lopq arw length hy 0,70 p and 0,70 p reswectlvely, ^h® total 
cftroMosowe length was similar in these two chro»«so»s, Ih@y 
also differed in position of primary constriction, as nm 
chrciW 0 so?» 5 e possessed suhtermlnal ond the other siih^edian 
primary constriction. One chroinosoine of this oair possessed 
suhtonrlnal secondary constriction (Tahle-W), 

ChroiaosQiag pair „ pi 

The two c‘''-Tomosomes of t^is pair diffared slightly 
in their short arPi, long arm and tot’d length by h,0t 
0,01 p and 0,02 p respectively, ^hoy had slniilar posltlen , 
of primiry constrictlpn# 

Ch romt'sotno pa ir l i 

Both th® cl'!rt.'fiO!ioines dtff"'ted In short arm, long arm 
and tptol length l>y 0.39 p, 0,01 p and O.og-^p respectively, 

L*il f ©T'^nce v7-’iS fiXso noticed in position oi i^rlwary constriction 
as one chromosome had sutomedlan and the othoi* hid median 
p'^inary cop'^trlction* 

Chrora osoti fi pair p .l. 

Difforenc® was noticed in long arm and total chrofnoso?» 
length by 0,36 p and 0,36 p respectively. Length of short 
cirm was similar but diffor-mce in the O 0 «lt 1 /-:^n af nrteary 
constriction was noticed, , 

Chroffios«e differed from each other In short ara and 


Ir/nr' length by 0*14 ^ and 0*14 resf»©ctiveiy* Uw 
cbmw:if<o»'e of thl® pair pnssaased swb»*dl3n and 
stibtejniln.:^! position of primary constriction » hovmv>-T, they 
shoiver’' sl’^'silarity in total chromosome lengtti* 

Chnwftcspsr.^ oaJr .l^ll 

Both the chromosomes f this ?»alr d Iff creel frnr, each 
otrt.sr In short arm, and totr.l length by h*34 p m6 0.34 p 
res r‘<?c lively* They had equal long arm length with different 
r,mllh:n ef primary constriction# 

Both the c'' romoso'^es nf this pair aepcaracl to be 
hofTiomoroliic with regard to position ©f p.rlffle.ry crmstrletloni 
short arm, long am and total length of chrofflosone®* 

Tims in this hybrid, total chremmsone length ranged 
fTf,m 1 #7 p to 3*5 p P and the cumulative? length of chromosome 
conmle-aent vws obs^^rved to be 6^*40 p with 42#6n'.:'' T.F. {Tabl®*57). 


If AMU. 

ilia* 


F„ hybrlfi of Atvloraa .^Xlnojiia 


Melotic studies In hybrid revealed fro-'ment 
fr-mntion of bivalents ami univalents at ctiaklnes.ls and 
TOtrohaac~i (Pldte-7| Figs, 5,6} (Table*5B)* It cm bo seen 
fmia it© table that at Metaphase-l, ring b.vnlcjnts rjngec! 
itm ^'-It vtith Ml and rod bivalents with 0.^8 per coll* 
ilth'^r than bivalents, quadrivalents, trivjlents (Hatful 
Fifu 17} and univalents were also observed at metaphase-1* 
'.imacirivoleots ranged from 0-1 with 0.12 per cell and 
trivaieots ranged from 0^2 with 0*72 per cell. Univalants 
r.tnged from 0.17 with 2*26 per cell# 7h® maximum nmh^'s. of 
16 univalents CPlate-7| Fig. 3) recorded in 3#S:l of r.7C## 


Ptemcims seperatlon of torn® bivalents were also o'-worved 

Fl<j,7). Chlaswa fre.^uoncy a® obsarve-d at 'jicki*40»tii 
was 17.36 p^r cell and 1.67 p#r bivaXrmta {Tabie-:^9). 
a!ias>hase?«-Xf la^Oiaieds CPlat®*<»B| ri^#9} v/©ie observed In 4.23.1* 
of rVtC^s m.i In 32.3S;'i P;-'<.Cs nomal separation of cMp»so?ies 
to tfct poles ms .observed (Tabio-60|, At ananl’iasn-IT in n.C?3,..i 
of cells lapqard (Plat@«8| Fig. 19) wore obserwci and la 
remalnlmi 96.57!'4 colls ©gwal fiepafatloii (rablf*-61). At 
quartet stage formation of microfsyclel (Plttc'«'>8| i*tg* tJ) 
was observed In 4 , 04 ^ colls and 7n 95.98‘i: colls reguiar 
tetrad fomatitm ms observed, 

loilen fertility (Platc-ai Fig. 11) perce-itago wa® 

50, B1 ¥/har©as fertile polloa size ranged frera 24-46 p with 
35?.60 ja raesn diaiioter, 

Wetosis in Fj, plant progeny 

iVelotlc studies In b selected plants art at 

followst 

£18.01-^1. Jj. 

.'.t metaphasc-t, ring b'v*»lpnts 1-11 with 

7.77 p'''’X cell and rod bivalents rjneed fro'n 0-10 wit'’ ^1.99 
ppy c«l,l (Tgblo-62). ** range of 0-2 uni'/3;lpnts ^ere noticed 
V I Ih 9,97 per ceil chiasma freguency as observed at netaohase-I 
was IB. 63 per cell and 1,7:? por bivalent {Iable-63). 
annaph.iso-l, tl-ree langlng chromosomes were obS!?rv©ci In 4,4 ?‘h. 
cells, while 95.36,i cells showed norr.^l chromosome seoarJtioB 
to the mle$ (Table-64), ht annapbas©-It laggards vipr© 
obst.'rvftci In 2.46,t of PMCs, At sporati stage slcronbclei wore 
obBorvscl ,lfi 2*56)^ vihH® In 97. cells T©^il'3.i. tPii-ac-i 
fofiwition was recorded (Tabls-66)* 


pollen fertility vwe a^tci 

jcli-.n sl 7.0 r^’^nr^ecJ fr<^ 30 to 451 p with 35*4 p nean 

iliiliili ‘-^o« 2i. 

iit w®t®ipbaso-*If <5uiidrtvalentSf bivaliints »TOd 
unlvilimts ’mm noticed, Ring and pod bivalents ranged froa; 

.:ind M ‘i-.ith 0,92 and 0,65 per cell resooctlvclv 
C T«hl(r^6'2), '.Iuadrlv3 tents ranged frow 0-1 mith 0,''4 onr coll 
snd ynlvalonts (I'late—^l fig, 14) ranged ftow^ 0—2 with 
0.716 oer cell, Chiasma froguoncy was 20*68 p«t c«11 and 
1,95 »er bivalent (Tab.le-&3)* 6t anaphass-It on® lagging 
chrojftccojne was observed in 3,0T of r^’iCs whil© cells 

showed tcual separation (Tablo-44), anaphasa-H, tquai 
separation of chromatids was observed In :. 98,33*1 C«1 it and 
in remaining 1,66 j cells laggards mxp. observed ( *ab.l#»65}, 

At soorad stage regtilar tetrad faiwailon was observed In 
9?{,66.* cells except in 1,33'» cells wnere mlcxfisiiclei formatiofi 
noticed {Tabie-f?5)., 

Pp rcentoge tioilen fe^'tillty was 8t*3 and fortil® 
ZQilm sire .tu'sped fTum 3.::-*45 mith 42,6 p mean diaaieter. 


fiiriA and rod bivulvntR r'nged from ‘.j— 11 ’nd 0—4 m\th 
d.OO and 1*14 pet cell, at i6©tanhase-I of r*.elotic cell 
dlvlcion (Tahl©-62}, Unlvnlcnts Tc-ngm.i from 0-4 with 1,49 oex 
Cell* h’re-APency and mean valpt of unlvr.leots ’Aan ‘■iUCh reriiscod 
as compared to F| hybrid* Ih© mexlrnwro number of four 
ynivalents were noticed in 23,28> of i4Cs (Flate-S; Flq, 16), 
ChiiiijSwa frequency was 19*16 per cell and pvr b’Vtiiefit 
CTs,ble-&3}, At anaphase-1 three laggards in 2,85:i calls, and 
single chromatid bridge {Pltte-8j Fig. 19) i« 4,26.& cells were 
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.obn. t('ih<»reas, In rmsalning cells normal 

fi<irr‘'^^itlon of chron50so»nes to th® pelss was obsoTVod 

CTable-53), hi anaptese«Il, lag ^ards were oteorved in 

etlls and in 95.35^® cells equal separaticn was 
notS.cerU At scorad stage nlcronuclal ware observed in 
4,S7. cells leaving 95.12;’£ cells for reg^iXar tetrad 
f-MTOCi t1 on* Pollen fertility ‘-fas ‘3t>*2.-'s» F'^rtil© oolleit 
slxe ranged from 33-42 p with 37*8 p memn otameter* 

Clabio-65)* 

At "retonhose-lK ring and rod bivalents (Plate- 
85 Fig* 1!>i ranq^id froirs 7— It and ’3—4 v’‘'lth 9*67 'and 0*'J7 
per cell ( rahl::-*62j. Univalents ranged frov! 3*2 with 
0,71 p r cell. Uhitiama frequency as observed at r^ataphase-I ,. 

WuiS 2^*31 p r cell and 1*90 per b-’ valent CTabie-63)* At 
anaohase-I* one lagging c'-^r nines off's was noticed In 2*50.-* 
coJJs and rtruainlng 97.50% cells almwod equal separation of 
chrofiosoffies CTahle-64), At ananhasn-Hi equal separation 
of chromatids was observed in all the cell* ttudind 
(Table— 6i>K At spornd stag*’’* r«''guJar tetrad formotioTi was 
observed in all the cells studied CT.'.ble-65), 

Pollen fertility rercentage ^vas 93*8 and fertiib 
priiun size ranged from 30-42 p ^.Ith 30.f> p mean diafotoi. 

Meiosis In this ulant followed nomal pattern as 
l>Jv£lent£ CPlate-ai Fig. IS) were the only chromosoaal 
af,sttcldtlcn at !l©taphi,so-l {Tsbie-62}* Hing and rod telvalmts 
ranged from 3-11 and 9-3 '«ith 10.9 and 1.00 mr cell 
res'oecttveiy. Chlastn® f3r^_©ncy was 21. C per mil and 1*90 mr 
bivalent (Tablc-Sgj^^^^.enanhase-n (Tahle-65}j, equal sep:‘mtlofi 
of chroreosoia#s/Chr«>matid» to th# poles mm observed in all the 
cflls studied* At sporad stag© too* refular tetrrad fomatlon 
mm obsarved. „ 
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♦econcJarf branches respectively. And th# corasrisec? 
foyr e.rlman/ and eight secondary branchea. 

In both the parents as well as the hybrid, th« 
ctei’’ 'Aas gr^en In colour and soft in texture# Airing first 
ye-^r of qrovjth A* platvcaroa. exhibited spread of » gw? 
d* 4f> cm. Th© F^ hybrid showed spread ©f 30 ere* T!'» 

hybrid was biennial as against A. j^^tycasea and A. 
which sliows annual and perennial gro^vth habits respect Ivoly. 

All the ^2 studied showed acute angled 

primary br:>nches along their raalnstem# The nu*'‘‘ber of 
ortirjGry and secondary branches ranged from 3 to 9 and ft to 
19 with 6.31 and S.bO average primary and secondary branches 
respectively* The spread of plants ranged from 25 to 56 cm 
with 38 CTO average spread, Stem In ail the v/as green 
In colour and soft in texture, 

4, Leaf f , 

The leaflet shape of a, piatvca.rp a was cuspidate 
with acute leaf apices and in A* as*|i|s.» It was obovate 
wlf'-' acute leaf apices. Th© hybrid showed Interfnedlate 
sl-ao© of leaf C*-late-9j Fig, 2), Similar to both th@ 
oarents, F* hybrid halrv leaf surface, Th© average 

length md breadth of central leaflet of hybrid was 
4«40 cffl and 3,00 cro, it were 5*16 and 4*16 cm to A, 
and 2,60 cm. and 2.46 cm In A, mills . The average potloiar 
lencith was found to be 3*6 cm In a, ^ 'T cm 7 n 

A. r<»lli.P and 3*2 cm in hybrid. 

In Fg plants, six showed cuspidate leaf shape and 
4 oltints showed ©vovate leaf shape* In length and 

breadth of central leaflet ranged from 2.2 to 6,7 cmt and 
2*0 to 5,2 cm respectively. All th© wot with palMtely 
reticulate venation ©f leaves* All th© F 2 *® with hairy 


leaf surface and acute leaf anlces* Petlolax length 
r3nf;?ed from 1,5 to 3*9 c®, the average being ^*9 m» 


lM.Y.l^fL-£ 3Amgln^,.. and ..watoritv i 

After sowlngt bMd Initiation took place in 51,,8f5 
and 50 days in A, ^l 4 .iyc 4 rna.* A, ii&ills anti F| hybrid 
respectively* Oays to 50% flowering and pod maturity took 
90 and 59| and 12S, 155 and 140 In A, pjatvearp^.,. 
and hybrid respectively* 

On an avorago* the nuntier of days taken for hud fox 
full development into flower and from pod initiation to pod 
maturity wore 7, 9 and 8f and 27, 37 and 39 in A, nlstvcaxpai 
4* And F| hybrid respectively* Fifty per cent 

flowering and pod naturity ^as recorded in 140 days in F^, 
while it were 128 In ^ pla^vcarpa and 155 In A. mollii . 


In duration for bud initiation ranged from 

50 to 93, the average being 58 days and the days from 
soviing to flowering ranged frcrn 60 to 191, the average 
being 68 days* For full deveiopiuont of bud into flower, 

7 to 10 days n-ero taken and for pod initiation to pod 
maturity 26 to 38 days. In Fg*® number of days consuaed 
for 50% pod maturity ranged from 129 to 165* 


6* Flower s 

The colpur of standard petci mm yellow In both ih® 

parents as well m in th® F, hybrid* In F, hybrid sl»e of 

2 * * 0 

Standard petal was 1,68 cm as against 0,99 era in A. 

S,S 6 cm^ In A, CPlat®- 9 j Fig. 3 ). 

The nature of standard petal was persistent in both th® 
parents and hybrid, Stytpr length was noticed to b« 
intermediat® as It was 1,2 m in A, oiatvcarD^ * 1,6 ca in 
and 1*4 cm in F^ hybrid. In F 2 ***' sir® 


rtrsfed from 0.88 t» 2,56 the averag© feting 1*68 » * 
■Steilariy th® stylor length ranged fro»n 0.9 to 1*6 
tm average stylor length. All the Fg plants 
vlth persistent and yellow colour of st^.mdard petals* 

I* Foci setilngt 

Pod setting in the F^ hybrid was B3,33;-‘» acplnst 
74.0^' in A, MalYSiSia *»nd 40.0^, in A, polllt 
In Fg plants pod settl^iq percentage ranged frojn 61*^ 't® 

88, Oj the average being 82,0.^ pod setting* ftost 
showed higher pod setting percentege In cnmparls®^ ^*1 
hybrid. 

Colour of nod was green Ir* both the parshts st 
as in F-j hybrid, Cti ®n average the ood sizes in oawnt,^ 
poliw parent ami their hybrid were 3,85, 3,60 and 4,9 m 

4» £4S.iXSMSl» d* and hybrid 

Sinjilar to fw.ale parent A. olatvcarpa^ pods 
F| hybrid while male parent a, isollts aborted nnn-hairy po**s* 
Average pod thickness of hybrid was 0,408 cw as against 
0,3OB ere in and 0.500 m in esIM* 

S'laittering nature of mature pods and presence of proiinant 
bp.jk on the distal end of the pod were the conii®^®^ 
feature in the parents as well as in the and Fg. 

In the Fg plant orogeny, all the 10 plants 
ob*5-'i.ved with green colour of pods, of ^ 

ivu::;iv and 3 had aon»halry nods tTable-^.^)), The po-^ siw® 
r'-r-r.-Ki from 1.28 to 5,72 cm^, the average b.\ing 3*60 «*“• 
Thickness of mature pcKis ranged fr« O.SOS ai to 3*3^ 
itfith 9,31 1 m average pod thickness, 

£XliMJte5lUliSLi . 

Fetetntag® fertility ©f ovule was in the order of 
61,5, 94,0 and 95.5 in A, mlllM. F^ hybrid and t* 


tangHid from 56,0 to 96,0%^ the average i 3 ei?i«g 

74*S-i. V 


I0« ^ieeds 


Seed colour of A, tw> 113 .s and the F<j was xeddisii 
ljro?^n with blaclc dot* while it was ii<|ht brown with dark: 
/hTKt'm dots in 4* .olatycami | i * Average seed thickness in 
f finale oarentf ssale parent and hybrid was recorded to 
be 0#30 cm, 0*40 cm and 0*36 cm respectively* Chambr-txs per 
»od on an average, was found to be 2,1 In A, o ^ latyear oa,, 
2*8t in A, mollis and 2,1 in F^ hybrid as against 2*5 in 
4* glaty parpa and 2*10 tn A, mollis. Similar t® both the 
parents the F| hybrid possessed st»phioi#d »##d** 


In Fg generation, 6 plants showed light brown teed 
with dark brown dot®, 2. pianos red with black dots, ano 
2 brovktt with black dots soecl coat colour* Seed thlckne** 


rafiged from 2*25 os to O.r.o c?fl, the aver-ioe being 0,311 em 
seed thickness* ^hanbers and seer? per pod ranged from 1-4 
and 1-d,8 resoectlvely, with 2,8 average ct^ambers oer pod 


and 9.,2 seed per poci In these F^s, All the seeds of F~ plants 


were strophioled. 


II* Si.Qinatas.. , 

Stomatal sixes in A, p^a^ycarp^^., A, m.UM 
CFlate«»9| Fig* 4) were 108 ju, 180 p and 111.3 m respectively. 

In Fg** fltomatal *lx# ranged fro® 103 ju to 180 p with 1ia,0 
^ aV'Orage stomatal size* hybrid showed Inctciisecl frequency 
©f stomata per unit areas as compared to bath the parents* 

Atyl,o?^ia glatvearoa s Atviosia moliis hybrid: 

Cytology 

a) JiUaaiE 

The number of static chroisoso»e« counted at metaphai®-! 


N 


ju 


w 


»3S5 sa 22 (Plate-fi Fig, 1), On the basis of t«tai 
chti'wpsofne lengthi the somatic cowplenieot of hybrid 
were grouped into 2 classes (Tabie-.67}* The classes A awd 
’•S c-Rtrlbuted by A, mq1.1.1.». and and by A, nl at,y€a£r>a» 
Iii the F^, the somatic chrofijosomes were linearly arranged 
in oalrs as oer their length in decendfng ordi^r, Th® 
karyotyoic description of each chxo»soBe pair Is as 
follows s 


C||X*OHH'|Si 


Both the chromosomes differed from each other In 
short arm, long arm and total length by 0,07 0.07 |u and 

0,!4 p respectlV'^ly, These two chromosomes were similar 
’Alth regard t© position of pi-lrary coostricti .'H, 


Chrcmosom , e , pai , r , , 2i_ 

This ebroraosome pair was sitsllar in position of 
prSmary constriction but difference was obstrved In short, 
arm, long arm and total length by 0,14 ju, 0,14 p and 0.2B p 
respectively. 


Chromosome pair 3i 

oifferenc® In these chromosomes, was observed In 
short arjr, long ar<« and tital lengt!^ by 0,^7 p, 0,07 |U and 
0,14 p respectively, Both the chromosomes pofvsessod similar 
oositlor, of m’lmory constriction. 


Ch raiirasonie. pair .4> 

These two chroaosomes differed In short am and long 
ani! length by 9,14 p and 9,14 p respectively* They did not 
differ rtth regard to total chroiaosofR® length and positl 3 .ii 
of primary constriction. 


Chrcsfflosom© Dolr 5s 

Momoraorn'hic chrmwosoMea forrierl this pair as t^'.ey 
did not differ with re^gard to short aziSf lon«j aiip and total 
chronignome length and position of ortoaxy cons trie 

Cttrp^ 9 «?onie oslr, 6.s. 

Soth the chroaioacn^os differed In short ar«t and long 
srr^ length hy 0,C57 p and §•§? p tospecti^ely. Both the 
chroiiioso'nns ©osaessed tuhisodian primary constriction* 

C hrowqsom e pair , 7t 

ChroTOSomes c<f this pair dlffrrrd in $h xt awi and 
long arn: length by 0,14 p and 0,14 p resoectivoly. They had’ 
slriilai’ position of Dricary constriction and total chroraosofiit 
length* 

Chromosq^'i €, pa i r .,B * , 

Doth the chroiTosomen differed in short ara and long 
ii'ir. length by 0,h? p and *5, 07 p respectlvelY* They «iid net 
dlfj'cx v.lth rrrj-.xd to total chroffioso.re length and posttien 
of pr:l.;)ary constriction* 


c riroiiwts. o- Tin pair .'Or.. 

' Chromonowr?"* of this f?etr ’ sir liar noa.ltion 

of primary constriction but dl^fcxonce v.-us obni>rvoti in short 
long arm and total length by '^,11 Pf 0,15 p an-:.* 0«01 p 
rcfSpectlvely, 




Both the cbxoBiosoJses were similar with to 

position of prliiary conatxlctlon and total chr»»)*emo lefngth, 
Dissimilarity was observed In short arm and long arm length 
by 0,07 p and 0,07 p respectively* 












1 i 


^ i 


wtm 




Both the chroiaosomes of this mit as'soeared to be 
homoffiorphlc with regard t« position ©f primarf cons trie tloin, 
«hnrt a on, long arai and total e'iromoso®© Itnfth* 

Thus, In this hybrid total chroraosone length rangtfl 
frm 2,i2 fi to 3#54 p with 59# If? cmswiatlw length of 
ch cowoso'T .0 corool^mnt and 42#55 . T. F.y.C Table-67 )# 

Mtlotic stwclles In F| hybrid of A* oiatycarpa si A* »oiils» 

^'.eiotic studies in F| hybrid revealed regular 
foimatlon of bivalents at dlakinssis as well m at 
lietapbase-I (Tabl®»68)* It can b® seen from tha TabX€N68 
that f’sero wiai an Increase In th© freouency of rod bivalents 
at metaohasv—I In th# F| hybrid# In the hybrid, it 
metaphase-I, ring bivalents ranged fro» 2-11 with 8,51 per 
ceil and rod bivalents ranoed fvon d-9 with 2*44 pm cell* 
Chlaswa frequency at «i#tsnhasi>-l was 19*5I ps.r cell and 
1,77 per bivalent (TatoiSN49)* dt metaohasp-I, one heterwRorphle 
bivalent was observed frequently {PlatfWii Fig# 5), At 
anaphase-I and II both, regular disjunction -r'f chroposowos/ 
chrom.itida was observed In all FMds studied C^abie-70), 
i'\t tporad stags, too, regular terad foisnation was observed* 

In tisc pc<^'&ent study, high oercentag© of ooUtan 

(’•)2«5} was recorded, ^artils pollen sire ranged from 15-41? 

C Plate-9? Fig# 7) with 30,3 p mean diameter* Such a wid# 
r.:*ngc' of fertile pollen sir# was the distinct feature of 
hybrid, whereas it ranged froft» 36-42 p In a, nlat vc aro ai 
ami 3-V36 p In A, s^pili^. CTabie«70), 

Melotlc studies in 6 selected F 2 


follow# I 




At wstaphas®-! ring h!valeat« (f'late-9| Fl<u 1'"^) 
ranni^d from 7*11 ^Ith 9,91 per call and md btvalentf 
from 0-4 with 1.08 p#r cell CTable-71), Chiasaia 
f rt^n.yenc'if at rc@taphas«s-I was 21.3 mv cell and 1.93 per 
bivalent C rahl«-72). At ananhas#— I and II I'erfulax s®fj43r3t.t©ii 
was observed in all the cells respiting in regular tetrad 
feriT;.itlon, Percentage pollen fertility was 92,5» wheroas, 
fertile pollen sire r^mged frcw 30-45 ^ with wean 

dlatiiet»»r, , 

At metaphase-I, ring and rod bivalents 
Fig, 11) ranged from 3-11 and with 7,08 and 3,11 per 
cell respectively (Table-71), Chtassna fmfuency at 
«ntaphaae»l vjos 18,89 per cell and 1,71 per bivtltnt 
(T*ifele-72), At arsaph«se-I and It r^-gular seooration was 
observed In all the cells studied (Tabie-73). At sporad 
st«g© regviar tatrad formation was observed, pollen fertility 
was 96,8/y, lertll® pollen slge rimged f.ron 3'i-4$ ^ with 
37,2 fa irean diameter (rable-73), 

Plant Mo, 3t 

,At -Tietaphase-I, ring and rod bivalents {Flate-9>| 
Fif}. 12) ranged from 7^11 and 0-2 with If?, 48 and 0,51 mt 
C'?ll respectively Crabi@-71), Chinsma fre.'isiency wan 21,48 
per cell and 1,9S psr bivalent C'4ble-72), At aneohase-I 
and li;, equal c‘>r0f!io«ofaai separatic-n was noticed resulting 
in r„ciylar forsiation of tetrads, Percentage pallm fAr'ti.llty 
wat 97,1, while f-irtile pollen sir© ranged fws 27—45 p with 
33,9 |yi raean diameter. 


A O f) 

At -inetanhase-I, ring and rod l3ivalf*nts {rlat®«9| 

Fig, 13) ranqtci ftGm 7-11 and l1-4 with 9.90 md U)*> mr 
cell rest^fctlvaly C'fafeln— 71), Chiasma frecfuency at TOtar>h«s««-l 
Has p^r ceil and 1.95 per bivalent ( Tafolj?-.72}, At 

anaphase?-! and lii regular ciroifiesomal fepsration wa$ 
observed in all the ceils studied# resulted in regular 
t?»trad for^iation, l^ollen fertility percentage was 96*2 and 
fertile pollen size ranged from 24-45 p with 37.5 /u mean 
diameter CXable-73), 

Plant I'jp. 5 1 

Ring and rod bivalents ranged from 4—11 and 0-7 
with 9.15 and 1,84 per cell r<??spectiv«ly it tnetaohiao—I 
enable-?!), i^hlaswa frequency at motaohase— I mt 20.15 cell 
and 1*B3 net bivalent (fable-TS), anaphase— I and II 

regular disjunction of bivalents and univalents m&m 
recorded in all the cells (Table— 73), At sporad stage 
regular tetrad formation was noticed, Pollen fertility 
percentage was 97,1 and fertile pollen size ranged from 
,33-3:6 p with 34,8 p roan diameter ( Table-73), 

Plant bi. 

At metaphase-l ring and rod bivalents r-nged froni 
8-11 and ri-3 with 19,30 and 0,69 per cell respectively 
C Table-71), %al8!>3a frequency was 21, 3§ per cell and 1.93 
oer bit^“lent (Tthle-72), At anapbas-a-I. and II nonsal 
Rer>nri'tiop of chroiBpsosm/chipwiattds was ebserved io ail 
the cells studied (Table— 73), At, sporad stage regular 
tetrad formation was observed, Pollen fertility oertents^e 
was 98,2, whereas fertile pollen size ranged frosn 37-30 p 
with 35*4 p «f an diameter (TabXe-73), 
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freoieicy in atyioata platycagpa x Atylosis ^llia pliMts) 



Titel® 13 

aistrib^tton at m^hmm *• I ma il In AtylpMa Blafeyg^a, 2 ^ 



PhfiSE - 
Fio. 1, 

FAq* 2 1 

Fig* 3* 

Fig* 4, 

Fig. 5 * 

Fig * 6 . 

Fig. 7. 

Fig. 8 . 
Fig . 9 . 

Pig. 10. 

Fig, ii. 

Pig, 12 . 


^ ^ PXatycagpa x h, aollia l 

> somatic ehrowoaom© cttmplcfflaA of a* 
^XUs hybrid ix 1500) 


i 



Loaves ^ A. jgXatycagpa. p, h^ri4 
^XXia (From loft to right) 


Plowor of A, nXatycypa , Fi hybrid *d 
MQXlis C FToi lit tbo right) 


Stoctata of 
(X €00) 


% hybrid i'- 


IX bivaXoata at M»I ©£ p, hybrid ahoiriaa m 
hetoTOTiorphic bivalent ('f ) 1 x 1500) 

E<aial s^aration of dhrd'io^oij^i, at An»liiit^ 
of Fj hybrid (x X500) 


Pollan gr^ns of pj hybrid (x 1500) 


Leaves of dlfferoit Pj PX«t®. 


Flower of differ^OTt Fg plant*. 

11 II • at Mot^>haai 3 Hl C3f f- hybrid plant 
nc, 1 DC 15 CX 5 ) * 


l-leveii I'iivalante at Meti’^-phase—l of f* 
hybrid plant yo. 2 (x 1500) ^ 

of hybrid p3.*nti«e,3 

11 li'g at M«t^>haae-I of hybrid pl«t 

HO, 4 (X 1500) ^ 


Pig. 13. 




Pig* 1 
Pig. 2 

pig. 3 

Pig. 4 
•ig. 5 

fig . 6 . 

Fig • 7 , 

Fig. s, 

'S'ig, 9, 
^•ig. to. 
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• Pji^ hybrid plant of A. albicans x A, ,5 r'il-Tr 

. F, P^*^**^ t* ajM^g K A. .*h::v<r. 

«r«ct fer^idhes. 

. Fj plant of A. .a>lM..e»s x A, cajanifoila Mhml^ 
s«mliprefiainf grTO® heifcitT^ 


hyt*rid plant of A, lineata x A, alMetea . 

P* plant of A. lineata x A. albicsni shawisf 

erect gitmth“TMKrtT “* 


P, plant of A. lineata x A. albicana , slwlM 
spreading goHflES" liSbi tT 


^2 plant of A, Mneata sc A, albicans showinf 
0r«2t stwj mWaroping b'rSScnS*, 


pj hybrid plant of A* lineata x A, eajagiigelii 


p- plant A# llneath x a. eajanifol ia slioitoi 
^ dwarf andTl ®a|*y br wehes • 


^2 plant of A, lingata x h, cajanitolia shcwiag 
tall and @i»c'€ haisit , *“ 


’*'*1 bfisrirl plant of a, plat year pa x A, wollifl< 


t*ig, 11. 
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PLATE - 10 




tMTcBGCWaaiC HYBRIDS^ 


a lbicans si Calanti.s c.a1..an. 

Morpholefical ©tots «r¥-at ton* m At¥lio»l,.a_ 

£tl€l th@iar hybrids are m follomt 

1 » JLs£liJ£il.a§ij^ 

Both th« oartntSf and Fg»» showed hypocieal 
oerfislnetioo, fhe shape of first pair of Imuvm ras ®¥at 0 
in A* albicans and that of ^^a.lanus was lanceolate. The 
hybriil exhlhltod lanceolate shape of first oair of leav#». 
This indicated rtoninance of ianceolat# shape over th# 
ovate shape* 

CJwt of 10 ^2 Pi^ni® Studied, 8 showed lanceolate 
shape i>f first pair of leaves and rost 2 had ovate shape 
of first pair of leaven* 

bro'.-.’^.h. .hablti, 

Atvlosia albicans Is a twiner and ^ai.aiat. c^lSS, ii 
an erect s! rub, I'ne cross beit-een twining .and erect plants 
resi*J.fceti in hybrid with Interffiedlatft growth habit 
Csffl;icrect with dropping branches* Fig* 9). Out 

of 1f5 selected fcr the oresenl study, one was twiner, 

3 f^r^ct and the rest h had semierect growth habit (Plate-1 6f 

Fir* II, 12 ), 

Primary branches of Atyioj.ia. ai^ls®Jl!l iMSim 
forree-F acute angle with their ifialn stem. Likpwis®, F ^ 
hybrid also showed acute angled pri-^ary branches. At 50', i 


flovror^og A. ilfaiigaaft and £• .m±m possessed on 

an avCiTafje f>loven pflntary branches and seventeen seC'-’/ndat-y 
br.';nch^‘)Sf five r.rlmary and swentean secondary branci^©# 
respect Wifiy, And the hybrid possssscd fowr rsrteary 
c-sfid C‘ig!it secondary branches* In bcth the parents m well 
m in the hybrid the ttm was noticed to be greftn in 
colour v4th soft texture* 

In the first year of growth, aH^icana. exhtblta'Cl 
spread of l'7*0 c,r and £, gal an showed 103 c» height* The 
hybrid grew ab^vs the gpBtind «ct© 15 cm and afterward 
ihowcS lateral soread of Sl*0 cm* All the Fg 
exhibited acute angled primary branches* The number ©f 
p!‘ln>nr/ branches ranged from 2 to 12, the average being 
:5»?'0 and the number of secondary branches ranfed from 3 to 
!B the average being 11*2* In erect plants, steiri height 
ranged fr^w ?1 to 110 cm. In the twiner, sotead was 
recorded to bt 73 cm* Plant height In soiilerects, ranged 
frwn 9 tD 42 cm with range of their spread from 65 to 121 
cm. It is thus th® stem height ranged from 8 to 110 cm with' 
the .weraf'p height of 42,6 cm and spread ranged from 6b to 
121 C'-'i with average S'-^rt-ad of 96,0 cm In these ^2*®* 

The leaflet shape In the case of A* a ltilgjiii. wa® 
obovste p-fth oval leaf apices and tn £, mlM oval abltng 
with werginato apices. The hybrid showed Intemed^ate 
shape of leaflets (Plate-lli Fig. 1). Both Urn parwts and 
the T| showed noip-hairy leaf surface. The hybrid caw 
uw with vigour in leaf sixe In -contrast to both the parents 
as evident by the average length and breadth of leaflet 
bnltig 6,5 cm and 4,3 cm respectively, Whereas, It imre 4,2 
and 3,2 ck In A, . ^Ibicsai. and 4.6 and 2.2 cm in £, 

The average petiolar length in MMmm was fouw:? t© be 
4*n cm and £. ea1an 2.6 c«, while It registered 3.8 m in 


.152 


the indicating ther«foy that tbs F. was nearer to 
fenaio mmnt with regard to this character, 

In-Fj^ generation contrtstlng characters of leaf 
s-.ape segregated, 2 Fiants had obovat®, 2 with oval-obiong 
and 6 were shown to have intemediat© leaf thape. In 
addition to trifoliate leaves, unifoliate, bifoliate and 
guadrifoliate leaves were also observed (Plate— 12; Fig, 24)* 
Ail the Fg plants showed non-halry leaf surface. Leaf 
apices as oval, ©merglnste and Intermediate types and leaf 
venation as palmately reticulate were seen In these plants, 

i^M-M.,.iIoweri no ..and ma turl ty t 

Mt<;T sowing, bud initiation took place In t18 day# 
and 90 days In A, and C, jEajJh. raspecttvely, whereas, 

in hybrid Initiation of bud formation started only 191 da|# 
after sowing. It mn observed that 50% flowers appuared in 
f-M, 105 and 124 days in A, Mfe i£aia.i S caian and F* hybrid 
rosoet tlveiy. On an average, _the iiiij™»bor of days comsiifined 
fr-m feud Initiation to flowering and from pod initiation 
to pod maturity war® 11. 13, !5j and 35, 37. 39 in A. aihicspy. 
k* £iJUa hybrid respectively. Days to 50 per cent 

Dod maturity took 230. 175 and 195 in A* mXmm S MlSS ^ 
and F| resr^ectively, lluratlon for pod initiation ranged 
I roFs i 01 to 115 days in Fp*s, Ife© days from sowing to 50% 
flovicring ranged frois 120 *i© 148 days. For fun dev®iaom©nt 
of bud to flowor, 11 to 15 days were taken and for ood 
initiation to pod maturity 35 to 42 day#. Fifty per cent pod 
maturity period ranged from 187 to 212 days In F^*s In the 
prpst'jnt study, 

5, F3.oi%Qy i 

The colour of standard petal was brownish yellow 
.aifelMSS. P«l« yellow cal an . The hybrid 


brownish yellow standard p^tal C Plate-1 1? Fig, 2). 

In hybrid siie of standard p©ta was a.'^S cnF’ a®" 
acjalnst 2.b6^ cm*" in A, add 2,10 ci*^ in ga«|an 

CTable-74), the nature of ti'e standard petal was 
»:.'raistent in A, i|M£MS. and hybrid, while it was 
deciduous in C. Out of 10 plant®, 6 had brownish 

yellor standard petal and four showed oale yellow eoiour. 
Size of the standard petal ranged frow 2,25 to 2,«9 cr.**'’ 
with the average of 2.40 cw^, ^in@ plants corr.prised 
oersistent and one plant deciduous standard petal, 

• Pod set ting 

Pnd setting in hybrid was 15,0 per cent m 

aqalnst. S1.S p« cent In A, aiJJicaQa and 25.85 per cent 
1" aiSEua SSJaa (I’al>l,-74). in Fg segreganto, pod setting 
percentage tiinged from 11.2 to -lO.Op the average being 

tB,25 per cent, ^m\e of the Fj,»@ .-,^. 1 . , 3 ^^ 

setting percentage in comparison to F.j hybrid, 

.Pods 

Colour of pod In A, ALblcan.^ was green and In 
£• Mlm* green with black streaks. Pod colour in F 
hybrid was uniformly brown. On an average the pod size, 
in seed parent, pollen parent and their F, hybrid were 

1*52 ciTt2, 3,78 cm and 4,50 cm resp«ctiv«ly. Non-hairy 
pods with almost similar shap# were noticed In th« $mt3 
parent and tli® hybrid (Plato-tij Fig. g). A^rT.-»ge nod 
thickness of hybrid was 0,52 cm as against 0 , 35 " cm In 
a. ‘snd 0,70 cm. in C, £^1^. ^^tmllar to seed 

parent, hybrid showed shattering nature of mature nods, 

S £SJm CFollon parent) showed non-shatterl.ng pods. 

In 10 Fg plants,. ®ne with brown, three with green 
and the rest 0 bad green associated with black streaked pods. 


/• 'T' 

Jt u ^ 

The pod size ranged fTm 1*50 cra^ to 4,50 t*'t 

2 

aw rage being 3.15 cm , Prominent btak on the nature no# 
snd absence of hairs was consifttnt fsatuw ohsarvod !n 
all the Fg progenies. Mature poels with shattering natuw 
was observed In seven plants and non fhattering nature 
In three Fg, 

pyyle fertliitv a 

Percentage fertility of ovule was in t# ordtr 
of -44.8, 72,0 and 85*0 in F^, A, a|bic®|^ and C, Mia. 

In F 2 *'s, it ranged frosj 38,6 to 78,6 and tli© average 
being 51.55 per cent. 

The seed colour in fewaie parent was grey with 
black dots and in pollen parent it was broun, had thft 
siinilnr seed colour as of the feinaJe parent, Averaft setd 
thickness in A* «^lbicags was 0,23 m and in.C, .gaiia. 

0,70 csi while as Intermediate seed tMckness 0,502 cii! 
was recorded in hyl3riri, ChaMbors per doq on an average 
was found to be 2,70 in a. alblcfna* .,9 in £* 

2,8 In hybrid, Tha average ttumber of seeds per pod was 
1,5 in the hybrid as against 2,10 in 4* alhlciM and 
2,2 in C, c.a,;|,ini,n„ Similar to seed parent, hybrid 
posfses'^ied seed with prtolnent strophiole, whereas, such 
character was altogether absent in C, cafan . 

In Fg genaration, variety of seed coat colour! 
were observed via,, grey with black dots, brown and fer»»n 
with block dots CTabie-74). The seed thickn«#8a ramied 
from 0,25 cm to 0,70 cm, Strophioled seeds wew obtained 
in 9 and non-strophloled seeds in ont plant#, 

m 




Tao marked difference In th® itomatal fxcrwency 
botwov?r) the and the parents »ss rsotice-i, !lo»«eVft‘rj it 
varied in sit©* as 108 189 p and 2U p In otrent* 

F| hybrid and malt parent rtspectlvely. In plantf# 
stcmat.-;.! strt ranged from 108 p, to 370 y mlth 265*6 p 
being average, 

Ob serv-^ tlons . ...on .....i.. 0 M.::i.t.i..c 

albicans x wijanas cajan hybrid. 

Somatic chromosome counts mad© in the root tip 
cells of F| plant revealed 2n ** 22 (Plate-1 1; Fig, 4), 

Jolike the parents (a, and C. gaiaa^ of the 

pairs of mitotic cliroraosomes «ere heteromorphlc In tht 
hybrid (iable-75), ^ht karyotypic details are as under. 

Chromosome Pair 1 1 

Soth the cbromosomos of pair 1 has submedian 
orirftary constriction* the chromosomes differ from ©vich 
other in their short a»fl length, long axr.i length and total 
lengt?* by 0,14 0,35 p and 0.21 p respectively, 

flhroiaosome Pair 2t 

The chrniRoS'.^mes of tt'is pair differ from each other 
in their iong am isngth, and total ehromocame length by 
0,y5 p and 0,01 p respectively and one of then was $«? 
cht'n!n>">soyfie# 

Gliro n oso~ie Pair. 3.i.. 

30 th the cbromosoiaes of this pair differ in rosoect 
of their short and long stm length by 0,35 u and 0,3 p 
respectively* ^h®y also differ In position of primary const- 
riction as on® chromos®®* possessed subfiiodian and th© other 
subtersitnai prtoary constriction, Howovar, they do not 


differ in total length 


This chr<»Rosoffi@ pair has similar position of 
■•'jxiwary constriction but dissimilarity tscist In their 
short arm, long arm and total length by 0*2*-? p, '"s.n? p 
.3‘icl 0*15 p respectively. 

Clirorac i SOire Pair 5i 


Both the cI.romosofRes liad slr^ilar primary 
constriction position with the difference from each other 
in short arm* long arm and total length by 0.30 pi, 0.14 p 
and 0*16 p ressectively* 

.ChromoSD.Tig Pair 6 t 

Both the ei’-romosoraos of t!"is pair apoeared to be 
similar with rescect to Dosltlon of primary constriction* 
short aims length, long arm length as well as total length. 

Cfaromosowe Pair 7i 

The chreraosom’s do not differ in position of t'^etr 
primary constriction and short an^fs length but difference 
wa'j observed in their long arm langth of 0.02 p and total 
length of t,02 p. 

S^£iaaaaais.«£aljLJi 

Both the chromosomes differ from each other in 
their short am, and long am length by O.tO p and 0*10 p 
re':p?ctivoly. These chromosomes showed simiiaritY in 
their total length as well as the position of primary 
coRetrlcti©ii. 

Both the chr©iw>so8ies art similar with regard to ' 
position of primary construction but differ fro® each other 



Ml In fesnoct to short arm, long arm and total length 
by 0*02 p and 0*04 p rescoctlv^ly'* 

»'.ith rosooct to s^’ort and Iona arr- length, this 
n .In -’.f chromoscreos showed difference of h.lS p and 0,35 jp 
renv<v‘'ctively* These two chroiBooows also differ with 
mn.'frd to oositlon of primary constriction .is one chrcraosojn® 
hvc. nedion and the 0 th*?r sybmedian prlmar/ constriction* 

Chromosor iO fair, tti 

This pair do not differ In oositlan of their 
■r.rir^ary constrict ion but variation in their short arm length, 
lony arm length and total length by -l.hS p, O.Oh p and O.tO 
p respectively i»as observe<l. 

The? t'.'t.ii iongth of the chramosone c '''*‘pl«nint of 
f'l hybrid was 63*62 p, which was intemnediate with regard 
tu tpi! length nf chromosoji^ai co'^Klo'Dants of itn parents* 
r*.c tjtol chrpfiftosone Iingtii Vuried from !,9a p to '^,70 p 
■ulth 40,93 per cent T,F* 

;’-'*eiotlc studies In F, hybrid of »■*, albicans x d, cajan* 

Melntic studies in hybrid revealed frequent 
ihvr^iuitlao of bivalents at dlaklnesls and ;ctp -has©.-!. It 
c,.*n he seen fro^-' tlm tab3-’^~.76, at metaonaso-I ring 

bivalent?, r.-no^d from 3-11 with S.62 mr cell rjmJ 
of rod bivalents ranged fresr 0-8 with 2.03 pm cf>II, Trestne# 
5if ti-ree heteromorphl c blvulents mm noticed frequently 
''F'lat©-1’l ^‘ig, 6), Univalents ranged from 0*.4 with 
univalents oer cell, I'^ccurrente ©f loose pairing In soa® of 
the bivalents, both at diakinesls a® well as faeiaphase-I 
’■'■msfi noticed fraquantly CPi«t©-11? Fig* 5), Compistt 
pairing of chronosom®® .at mataphaf®-! was observed .i,n 79,77« 


and maximufji nyrfjar of 4 unnairtd cbrostossoiws '«r® 

.raci-srd^d in t*4><9 

Chlataa fr#ou®ncy *s can b® soen frp« thp table-?? 
was 17*2 cbiasjsa per celi and t,62 nor blv.isie,nt (TabJe-?? }, 

At anaphase— X* nojfisal seoat^^tiol 1 of llsll cbrnwosonsts 
w£$ observed In 'siajority of the cell (table-7fU* 2.%.n yr.>.:$ 
were shnvvn to ■’.av# two chrcmosorias# At tMs starie# 

fc.HMtirn of single chromatid bridge (ilat 5 - 11 | Fig. 7) 
wcs also of the rj'osorved annoriipality recorded in 1,42% 
of 

At anaphase-It, non-disjunction of chxomatlds 
Mntr— Its figs* ^#1^) was obs-irved in 3#7'0/j of hvCs and 
single chromatid brWfe tig. 1!) in 1,25 

of P* os. Af'st of the PWiC® scored exhibited noiteal sepiiratiaii 
of chmn.itlds to the eoles iTabic-70}. sporad stag©, 
monod, dyad, trald and tetrads (a.itt-!1s i-ig. It) were 
sc-^n In 2.10 %., ^,42-:*, 1,05 and a *,25.. of .PCs resnecilvtly. 
foT«(«t!on cf ■’■lerenuclol were observed In 3.1*)'- of tht 
P.'''Cc studied, 

i-'Dilen stalnsabiiS ty {Plata-! 1| F|q-13) ra® rscordsci 
to be P'^r cent. -Hainable poll^?n size ranged frorji 

3 —^5 {j wit*": 40,5 p noan oollen diameter. 

in Plants 

^'eiotfe studies 'ace in six seli-ct«d plants 
are as foliowss 

Chromosoiial oairing m evidenced by biyalont 
fprinatlon coisprisfd ring and rod bivalents (Tabl«f-3"), T»it 


ri'if! Hival^nts r-sngtd from 6-11 with 9.57 c<»3 1 a ^■ 

an::' rod bivalents ranged fron^ 9-3 wit' 1.97 
p->r csll. *4uadriv.'lei!ts (Plat@-t2s Fiq* 15) rsni^od ffo-o 
'9-1 ifilth 9.075 pr-'T cell univalents 0-2 «lth O.-^ osr 
call, ^hlasaa frequency as observed at was 

20*52 p^T ceil and 1.92 por bivalent CTable-BI). r.t 
ananhase-I formation of 3 laqqards Vscre recorded in nf 

PMCs. At anaoh3s#»-Il non-dis junction of cfirowatlds 
observed in 4*2;i of PMC's v^hlle sem^ratlon of chro««tlds to 
the poles v*as observed in 95*14?* of P?i>;Cs. Dcc\i.r''ence of 
dyads os the oroduct of s •’»« abnormality in melotlc coll 
division was recorded In .2.84'<i, PiCs at sporad staoe# 

Forreati on of .nlcronuclel i'^as notl'sed In 1,4'2‘c PlACs* »t#st 
of the PIvCs show©.:.’! tetrad formation* 

Plant No* 2t 

In this plant, chromos.’ijmal a*?sciciotion rostrl cted 
to bivalent formation only (lahlo— 00). Hinq pn-:' rod blval®nts 
ranqed from 7-11 and 0-4 with 9*85 and 1.15 oer cell 
respectively. Chlasma fre uency (lable— 31) as obsorvei' at 
M-I was 20,84 ps»f cell and 1.39 per bivalent* At anaphaot-I 
{ Table— 32) enaal ^,es^arfi(tion chroraosomes m% observed 
r-ijguiariy In all the PliCs studied* However, at anaphis©— II 
(rabi<?-83} laqtiinq chromatidt C:-iat®-12} fla, 2*'^) through 
In ceil only were observed, ancf in 93*46,t. of PdCs 

norsBiU socaratlen of chromatids to the ooles req-l 'tiered* 
jiitainahle pollen sire ranged from 33-39 p -Alth 37,5 p asan 

and 76*2^ pollen stalnabllity* 

Plant Mo. 3 j 

Paired chrofsoeomet at metaphase-I revesleu rinc? 
bivalents which ranged from (5-11 with 8,35 per cell r;’«d rod 
bivalents ranged from 0-4 with 2,10, o^?r cell, Cnlvalrn’-s 


Tan<|«d from 0««4 Fig, 15) wl t^. 1,03 o r r« 5 ll, 

ft&mmcy was 18,77 p©r c«li and 1.?^ wt bivalent, 

At ayiar.h4se-l,|i one lagging ctiromasofn© was reenri>d in 
2,22^i of 1%'Cs, The majority of the F';\Cs (97,8.i) she-Aed 
normal seoaration of ohromosomes , Ho^-evext at anaohacfi-'IT, 
eayal separation of chromatids was noticed in all tlm 
*'MCs studied. At t^e soorad stage regylar tetrad foination 
was noticed in 9g,4;t of K'ug besides l,42.A of cells 
c>5rjtalning ipictnnuclel. 

Fertile oollen sire ranged froir. 3'’-3A jj 38,1 ja 

mean diamet^^r and 85.1 A oollen fertility, 

hi,© fit Ijg, 41 

Melotic chromoso^.©! pairing revealed other than 
blvalenlSif trlvalents and qy$drlv.iieiit assoclationt at 
metanhase-I (hlate-12| Figs, IB), Bing and rod blvaltntt 
ranged from 4-11 and 0-2 with 10,0 and 0.55 oer cell 
rtsoectlvely, iluadriv slents ranged from 0-1 with 0,09 per 
C‘-‘ll and trivalents Fig. 17) rinntd froRi 0-2 

with 0,09 per cell., vhlasma frequency was 21,14 and 1*08 per 
cell and per bivalent resoeetively. At anawhas-^-I one lagging 
chromosome was observed in 4,0 >sj of P?/,Cs. In 96,0;^ PMC«» 
egual seo.3 ration of chromosomes to the pole* was observed 
{?lot«'-t2| Fig, 19) and Tabie-S2), At anaoha«e-II non 
disJ«nf.tl:on of chromatids was observed In 2,5;'.. of PMC* 
thrDugh# 1,35^ of Fv'Cs exhibited dyad foraatlon at end 
of second oeiotic division, yet as a result of no.rpal t^pIosIs 
majority of cell© (96,25'.») met with tetrad fonnatlon* 

FertU# Dollen sire r 2 n 9 ed from 3iv-42 p vdth 12*3 p 
mean diameter and ?3.7:v pollen fertility. 


riant !>J 


’%‘otlc Chromosomes showed forraatlcn of bivalents 
li'Ut>^%2l Fl^, 1) and univalents it metaphafie-I. ..bareas, 
rim b'vait^nts ranged from -A'ith 9,69 oer cell end rod 
bivaXi^ntt ranged from 0-3 »ltl! 0,^37 per cell. Univjilc'fits 
ran:?ecl from %• 2 «lth 0*38 p:?r call# Chlasma fregutncy was 
20,35 »©r cell and f*90 per bivalent# At anaphase-I ®f|aal 
seoaration of chromosomes and at anaphas?'— II equal separation 
of c! roiiatids to t^e oolos eat observed In all t?te Pt'Cs 
siii-dled# At th& soorad stage rgoular tetrad formatlcn was 
observtKj in 93, 0» PMCt oiscept 2,0.« i-aCs, whoro formation of 
one micronuclai 'A’as .wcorded, 

Fertile pollen sire wooed from 36-42 p vilth 39*3 p 
mnm dl««et.>r and 92,5’4 oolira fertility. 

..Ai , 


Melosls rovoiied only bivalent association of 
c^-rmnnmm In thJ-s Plant (Table-89). Hlnq and rod bivalent* 
wn-^ed from 8-1 1 and 9-3 with 10.28 and 0.72 cell 
resnc>ctivelv, CHasma fre-nieocy ms 21,27 net ceil and 1*93 
ooT h"' valent iTabl??— 8t )# At snanhas';— I and ilp ?>othp egual 
seo-i -ratlin was observed in all KM •$ studied. At soornd 
st"!ce frrfl'iatl-in of tetrad wr.s observed In ail the cells, 

t'^rtiliS oollen (Plato— 12j Fig, 22) size ranged fron 
36-45 |j with 42.0 p mean diameter and 7S,B'% pollen fertility 
( 1 Colo— 83 i . 
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typo®* of i«ay 0 i, flowers 3 »r 1 oaJi 

p 2 plants , 


^ ^2 * 50 , 1 shwinri unlfaliM'^ 

Dlwliat® and trifoliate leavos and alw) 
leavae of difr«rait aHipM «» the aono l-rfflsiu 








iia-MU (•>» 2S3q) X cjjuffiii salaa 


tieradfiatl^ n an.(!.iAllfJtJ&air..o.C^I^^ 


lAit of to Fg oiants stucll®cl, 8 shovmd l8»^c®<jlatt 
nhan* ‘-d first pair of iffaves and rest ? had ovat« »hap® 
of first pair of leaves. 


2 . ti-^o wt.n 

Soth the I’areots, F| and wore erect plants. 
Fia. t, 2,3»4), 


•rv no-' 


hflgMi 


Primary branches of A* liSMti forwtd nearly right 
angles and that of £. cji-^gn farwad acuto angles with their 
w&\n ste% Similar to fwale parent, F, hybrid showed nearly 
right angles branches. At 5Q% flowering stage. A, i|aa».|£ 

;int3 £, ca 1. an possessed on an »VBraq& four priwary branchts 
ar.'j six secondary branchesi five prlwary branches *504" 
sc?v-:ntoen secondary branches, respectively, oni the ^ hybrli 
oof 5 r.p«sed three primary and six secondary branchof.. In br.tl'i 
fef.c parents as well as In the F^ hybrid the a ten t«s green 
In colour with soft texture* 


ruorpholoqScal observations on ya&aia> 

C .^1 jpuB e , a 1 an. '^nd their hybrids (Table->84) are an followsi 


Both the oarents, and F^'s thowsd hyoogtal 
gennlnction. The snare of first pair of leaven was ova it 
In A* lineg ta, and lanceolate in cajan. The 

hybr'd exhibited lanceolate shaor of first pair of leaves. 
rhf,s indicated doaiinance of lanceolate ship® over the ovat® 

®*''ape. 


,C 

i i i'l 


In tht first ymit of qrr.- th a* li nf? .-« ta an?- £. 
rm average height of 95 rr anti !03 cats, rer-^seetlvf;'!’/. 

In Fg gonerotlon, four nl^r'ts oo?ise«!n{'«i »''ear!v rf/j'ht; 
annl;-'ri anrf six alants acute anqie-* orl-*ary nt..*nc}-n‘9 aifirfO 
*■;■■• aln ster-'. Ti-e nu -her nf r.-rl't-oty hr."nc’'es frc.*"* 

3 to l.’t the aver-'ioe he: no 5*59 oo'd the nuffsher of secoh'tiaxy 
hro'^'cev's r;.!nqot^ from 9 to 3^?, t’ e average helno hlaot 

TdOffed froT: cm to 160 c*n with 110 tti aver >rie 

he;t3ht« 

The lo-fiet shaoe -n case of a, il .©ita 'Aas 
lanceolate with acute loaf ar4ces and In «, £*ll§Q. oval 
o''*-long v.ith er,erc|lrtatp afslceo. The hybrid showed 
lancoDla;© sh..pe of leaf with acute aoiceo (»'l5te-13| Fiq.lj* 
ylrilar to female parent ('** lin c..yt?jt ) . hybrid showed 
hairy loaf surface, while It was nnn~halry in •* cala n. 

The vi.'our of F^ hybrid was sranl fested in loif sire over 
i ’'0 piiront'.. Th# avera-e length S'K' breadt*"- of leaflets nf 
F^ hybrid v.'os b,*1 C" and 2.3 c"i as compare to h.i’ tn 
.. n-’ ‘*,3 c In h, and 4,5 and 4.0 cn- in £. caian . 

itiS'-’Octl vely, Thp peiloi-r Innnth in £, .1,1*1*111^ 

'*jn 2„^' c>r -nd 2.5 erf In q.-rian as C''>moared to 2,4 cm In 
t-’e i‘| hybrid. 

In F.j olants r-how'd scnregatlnn fat le.«f s'ap«, 

.'■•'ai oi'iats^ h:.<l oval ohlon*: and 3 plants wer*? shov/n to have 
i 'nv-poiate le- f shaoe. In two segrenants, so;*?^ brencNen 
wA-v observiKA he'*r!n-- but:- types of leaves (l-iatt— ISi 13), 
In F.^ Plant orogeny, 9 plants were observed vv*th nnn-hi'lry 
le'.'f surface and one with hairy lenf surface, tunlce* 

as r.cute and e-nerginat© typet anc leaf venetion as palm?. S'iJiy 
rstlculate were seen In. these plants. 






-.i'tar sowiRti, iiid initiation took dI.ico in Kif? 

4!r’.vs ii?i:' -/O days in 4» £• r*-'!?. lactlv.'ly, 

1n hybrlt^ initiation of bud fo:rn.:,t.i':>n sl.^riotf 
only 11D i,la s after s*^iv1.ng. It was ohsorvor* tb-’t 5{5.<'- 
flowc-xa a?y-ea«-,^. In 1?4, 105 and 134 days in A. 

£.'ilisi2 hybrid resnectlvely, -m an avo-^aq*, tho 

'Ui':b':-r of days taken for bud Initiation t© fu,u rtevelnpr^Wii 
Into fioe-w onH tr-m pod initlati ,n to nod nat srity wee© 

1-‘*» 13 ^nd 16} and 31, 37 and 41 in A, to « d, gaJ 

and tto hybrid res/^nctivoiy. ways to nod naturlty 

'.-ero MS, 175 and 210 in a, ..;o,1aO F, 

hyfjiid res -ectlvsly. 


'i 


i-dralion f«r bud initiation t^nriod from =^5 to 
t:3 days In F^s, The dsyn .frorr sowing to 50.. flowering 
ran.-od frosn 120 to 153 days. For full dwolopmerit of bud 
into flower 13 to 16 days were taken and for pod Initiation 
to nod waturity 35 to 40 davs. Fifty per cent ood maturation 
rv'irlod from no to 31C clays in F,/s In oresont 

study. 


The cclour of stand.isrd w?5 yeUo?, with purple 

st.to»3:is In A. Ainca ta and yellow in C« ca..|a n^_ Th© F^ hybrid 
?.ho.'©tj standard colour of yellofA »'.'ith ourole streaks 

(Flat-<:-t3} Fig. 2). In hybrid, alae ef st'^mlartl oetal man 
y,12 as against 2,1 cm^ in k, lineata and 2, in cttF' In 
£• The nature of the standard netil was porointf^ot 

i”' d« Haa-iia deciduous In C. calan . Similar to for.ale 
Cat MaSilll P»rslst©-t stanrt-Ard petals were ohiorverf 
ir? F| hybricl, ' 

Out of If) Fg plant* studied, 8 had yellow witfs 
nurr^lb ftreoks standard petal, and 2 sho¥/ed yellr/.v colour of 



177 


ste'ictarci Siz# t^'© st-andai'd ftvM 

to .'’«T2 Cffl^ with th® avara^® of 2*30 cis®* Four plant® 
coiii-Dfisei! otrslst^nt mti th® 6 plants 4mMmm standard 
p??t I* 

Pod setting in hybrid was m acialnst 64, e 

ii* AliEIS.S.'feSi ii£o*Bb in C, S i ^, , .i^ , g CTahl®‘>»84}, In 
Si}fireqmtn» ood sitting oercentage ranged fmw, 9.6 to 34, h 
with averag© pod setting, AH the ^2*® ’'''‘Ith more 

pod ^©ttinq p.^rcentages In comparison to F'| hybrid, 

8. £,Qds 

Coiowr of pod In A, ..l^ineata was grnen and in 
i* AAlAtt green with black streaks. Pod colour in hybrid 
was uniformly dark bro¥.n. (n an average the p®d sir® in seed 
parent, pollen parent and their hybrid mem 9,69, 3,78 
and t,00 cm^ respectively. Pods of l,tnea ta was hairy ’s 
while th&t of £, eajjn, non-hairy, 8l»llar to female partnt 

hybrid sho'wj hairy pod, hybrid was 
nearer to A* JLlaeat a in pod shape CPlate~13j Fig. 3), A, 
isiUtSM shov;©d shattering nature of nature nods while It 
was non-": ha tiering In £, c.alan , F^ hybrid also showed 
shattering nature of nature nods Indicating dominance of 
shattering habit of loature pods over non-shattering, Jieak 
of tsod*' nf was i- hi’-rned^f.te ,.as .against promlnant in 
U* and mimite in .A, lineata. Intermediate thickness 

of pod was observed In hybrid being 0,5fj err', while 
4» £* cal an showed 0,5b cm and 0,75 cm 

Easoectively, 

CAit of ten Fg plants, f«^r pla-^ts with grf»©n, four 
green v4tli black streaks and 2 with dark bmwn pods were 
observed , The average pod sir# ranged from 0,76 to 3,70 cm^ 

m. ■■ ... 

with 1,5 Nine plants a#t with non-halry pods and one 
plant with hairy pods, shattering natur® of mature pads was 


^ . o 


ohftarv->cl| in B plants and In t’"d teisainlnf? plants rv.^n- 
"15-ijU f?r.'ng r'0<ls vwte observed, i'our plants with uror-inait 
t3;3d hfr.ikt four viith »5lnwte nnd beak and 2 wltt IntojbTiedl.ate 
■"inri h-'"*;:sk ^ver© noticed. Thickness ©f in F,>*» r/,n.,>od 

C*4f1 to 0*7b cm the averaqe botn<| ^^55 era. 


9* 2mkLJMMMMl 

i-'ercent 3 n<^ fcrtHitv of ovule mis In thn order of 
^z\n, n%0 and ai,0 in F^, C, salaa.snd .> 

.actively, Tn F^’s it x.mg^d from 3b. B to and 

the avar^go being 


1^'\ 


Thi* $md colour In feiuole parent was btov-rs with 
W iCk clots anc* in pollen parent It was brmWj^ had the 
sirrllar seed colour as of the female parent* uveragt seed 
thickness in A, lin:^.a.t.t was 0.3Q cm anu In C. c.a..i^p '),?() cm, 
u-hlle was nearer to female parent in seed thdekbess being 
cw* l#lwilar to A, JLlh.lL'ltil strp.p*^5-oie ^"..s oresnot in 
F| hvbrld it was absent In C, t-hambers per pocl# 

on an average was found ti be WM in 2 .* S» ‘ 

£* SM5E 2,2 in hybrid. T' o averag-- numhor of s«*eda 
per nod was 1.82, 2.2 am.: 0,33 in A, £. SaMa and 

r'l hybrid reQ'C5»ctively, 

In Fg feneration variety of teed coat colour wem 
oDseivecl vii,, brown with black dots in 3 ci&nt*?, light brewn 
..#Hh -SoTk brown dots In 3 Plants, light br'.vn ia 7. nlants, 
tirrh bt <sm In 2 Plants. The seed thickness r.-.ng«»d from b,30 
c-Ts to 0.70 cm with an avs-raf|© of 0, 41 crs. No, of chantbers 
os'.r oofi rangnd from 1,!S> to 4,0 with 2,3 average pnd nu’^ibc-T 
of 3?-?ds per pod ranged from 0,8 to 1,8 with 1«3 sog'ds ©or 
«gJ, Stroohloled toads v^er© obtained In plants and nen- 
strr.pblolod ©«#ds in one plant. 
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1 1 • Starnat as 

Stoniatal size In the seedo parontj^ poIl«n 
nn •' f'l hybrtc5 vvetp 180 216 p and 206 p r 0 fi>''@ctl¥sly. In 

r^’s at-3r<at-,'i size ranged fr?M 108 p to 270 p witfi 2.'}*i*3 p 
,Wi'r*iee stOHiat. 1 size, 

MEltil'i iiaisli SiiasiE i^sa 

« ^ *j,ltOSi^ l 

the number of somatic chromosomes counted at 
maiaf»hi-53«j w;as 2 nm 22 CflatG-t3| ^'*n the basis of 

chror.oso.ms length* th© sonnatlc coreolef^ent of F| 
hybrid c;in bP nrouoed Into 3 clar-sos ('^.•iblc-P6), The classts 
A, 3 and C contributed fey Atylosia and , i| and fey 
.3a l anu« , In the F^* th© somatic chromosomes were srronoe*d 
linearly and the orobabl** homoleciuos ar# nalred off as ftr 
on roooifele. The karyotyolc description is ®s followst 

uhr orrtosotn e pair 1i 

Both the chromesones of t'’is calr hotl similar 
’".».oltlon of ori'-ery constriction but differed from each 
In s'i'ort artt, long arm and total length by 0*d4 p# 
h, p and 2.12 ju res.jectl tfoly, 

U!r- 2 ;';o.io!Tis pair 2s 

'loth the erromosomen of l-lo pair had shsil^.r 
of i^rlmary constriction but dlffor'sd from tsch 
oth'^r in short ana* long am and tf^tal length by 0,06 p, 

/,0r> p and 0,11 JU respectively, 

Chromosome pair 3 i 


3oth the chro«o®«»#s differ amongst th^ffs in short 
am* long atm and total leiifth by 0,50 ju* 0*47 ju amJ 0,i3 ju 


-r> f \ 

i vlP 

r^'jsoactively* They itls© in poslti'sn &f primary 

•rtfviiistrletirtn an one chrowosome wessessyd subr’^ni^n.”. ant! 

sui>.t-;>rralnai oriisary con-strlction. 

»alr-*4s 

thw chtomosnm^n of t^'is pair djfff-r«»ri awonqst theai 
<h short ara# long ar-, 'm0 total lenqth by n,47 p, n,43 p 
.? 0,'!4 p resnectively, *n these chrcmosoi^es dlffproncps 

sow from each other with respect to position of ©riwary 
coos trl rtion and irrosenca of secondary constriction 

.^hr,o!npsoiwe oair 5! 


9oth t^e chromoso»ss had sirstlar position of primary 
cons '., ricticTi but differed frr!® tiaci‘i other in short arm, lop^ 
an ana total ©length by O.lt p, l.ng p aj^cl 0.02 p respoctlwly, 

C hror!dsome pai r 

Chromosrmjs of t‘"is pair showed position pf 

r.riF.ary constriction but difference wiis shown by short arm, 

Icmq s-r^i ami tnt'il Isnpth as 0.13 p, 0.16 p and 0,32 p 
r-.'S;:8Ctlve.ly. 


Chromosdr-o oalr 7 i 

Bot?'. the cnromosojr'iR differed In long am .Iwnth by 
p ,.n<> In tuti.'*! lonnth by p '.'.‘Mlt t‘p/ exhibltecj 
51- ll-rlty in their short stm length and position of pri-nary 

cijofit.iiction, 

■.5}.yo«.os , pind pair 8; 

These chromosomes possessed similar pesfti=:tn of - 
primary constriction an..! short ara iemyth but difference of 
^>.08 p and O.OS p was observed In long arm and total length 
resoectivtiy, . ' t ; 





I'|i#8e tv.o chTomo^rmm aro si’nll.ir viit’.-i T€*n;#r(J to 
■;ht"Xt iiDi, long arm and t-t:-! Ifmgt . and no*;*!, t ton of pr.ln-'ax^? 

,f] ction* 

ri\jro? rn.>go’'og ...,i>atr, J..0i. 

3ot=' ih 0 chrorn-’.'somas dlfftr In sh-rt nr<i, long arfii 
total l'''nntn by 0,3''' fi, 3,36 jtJ and 3,06 r» Tsn''«ctt vc^ly, 
i'l'O’/ also ‘•••ad d! J'f#'r«?nt ponitlnn ©f nrimary cnn‘<?tric tl on as 
one* y.ad sght.arffdnal and tl’o ot!' t *!«brriOdlan urinary cnn,^triction. 

■■t'urnrnoa-'irtic- aalr 1 1 !• 

si llarity i» arts* 

ic'-o'i a«i Bfw- total lertfitli and »osIti''>n of oriwary con® trie ti on. 

Total clrnmosomf lengtfi ranged fr.'x. TsTd jj to 4,26 p* 

T*’ c lont'tli of chrD»?5o*;or o coruriie-ont vvas; 'Obncjrvtd to b@ 

67,77 u wltb 30,04.i. 

‘leiotlr* in Atylosia linoats % C^janus cajsn F, hybrids 

It can ho ssor. fror thn t'uit chrosnoBom© 

nr'y^'.f . 3 « svldencod by blvalont f.)'nnatlon rwoile-J ring 
and rod folvalorsts at -.notanl'tastfvl, b’v^lonts r 'nwd frwii 

2-.fl -'..Mt o©r cell an'f rod hivol^fn^'fi r. nnod ft*.® 

?,D4 rer ceil. Univalents and eusdrival^nt (l‘l® to-'l 3| 

I'lf,'* 3? ranged from 0«.2 and o«,t with 0,72 and h,03 oKr cell 
resrectively. At fflotaohase-l, occurrence of tao hetcioTOrdilc 
Irvalofits wore rtnerded (i'ldte-13; Figs, 6 and 7j, Chiaar',! 
frerfijcncy as observed at cllaicinesis was 17,9 poi: call and 
1,79 rer bivalent (Tabie-87)* At anaohase-I four lai^glng 
ctromsomes were observed in cells and one lagging 

chronocoine In 1,66?« cells. In 94,62;^ cells equal sefiar.-^tian 
of chrowosofflea CPlat®«*13| Flo, 19) to the ooles was observed. 


r.o’w-bit chr-ffl.itW bridge at anaofe8t-.i Ci-lat'?-13s Fifj. 
observed in 1,66 - edit {iafoie-B9|, At anonhaa-'W^ X 

-nere noticed in P.,0:i and In remaining g?Ut) :; cells 
©'iv’-al sc*--arjtinn nf chromatids observi^cl, At the s^'^orad 
regular tetrad formation was nosotved in 9S»6.-» cells 
iw> f r'.'cmnucld (Fiatr«-13; Fig, 11; 

ohsurvml in 3,!5-.- cells (Xabie-Bg), 

Fertile oollen si/e CMate-l3| Flc,* !?!) ranged 
fr fii 36 to 46 p ,vlth 43*6 M mean diameter und 17 pdiem 
ffreility* 

"elotlc observations In {'\ iinoata x C, cajan ) olants* 

hnloMc nh.servat ! ons In C> sei'''Ctod F,.. slants are 

■£< 

•Ifi follows* 

.IHiHUiUio-li 


King bivalents tunged frw'. 4»t1 with 10.36 oer cell 
»in/' rod hiv'/lents raiignit fi"r. 0-6 with fur cell ot 

vS‘*jinn*mi‘^l (iable-90), wti nr tA'^n hWnlcnhn, qaaUfi vaidnt 
( - lat--,’— 14? FI", 14} ..as n.l':o &bsi^rv^*dl at mctnphase-l with 
0-1 rango "rui 0.04 ner cell In 4,34,.» colls. Chlatma frequency 
vtM 0 ,'T cbl I nn-*’ 1,06 blvaiunt ( iiiblt>-91 }• At 

anaphatr-’-.'., o-yaal se^'.arntl m of c’-romnenmes to fc’ e poles 
.'Van "’bof^rve;! C r;ribi©- 02 ), anaphase-Xi, t.jo, equal siwordtlon 
wan :;hnnrv«»d in all the i-FCs studied (Xablc— 93y. i’ertlli! 
sl:^e tangeil fr»»® 42 to 4" p with 42,6 p r«.*an 
ooilen fe-rtlllty# 


Mant, do. 2t 

At metaphase-X, ring and rod bivalents r?n<"e-f fnw*. 
’.w|l arsri 0-2 with 10,16 anr’ 0,83 per cell respectively, 
'dliaiM fT©<|uency was 21*16 per sell and 1,02 oar blvaient # 


O *1 


At II,( ia^gjgajtlf wer# In 2,l‘.4 and 

1.42'-- 40l,ls and nonnal taoaration was obs^xvKl in 
ami m»5'A:- mils rssnectlvaly. At swnrad st&ge, formation 
of micronyclai was rocordad in h1T4 of calls &nrj ,i?i 
rerflis lining $ 98*8^ PMCt regular tetrad formation was 
ob^torved (Tablt-93) . 

Fertile belien slxa rangsd from 42 to 45 ju viith 
42,9 M nmn diameter, 91,5i psllen fertility wm mcnrtm 
In it": is olant* 

At mettoha‘5®«»I ring and rod bivalents ringed fross 
6«*t! and 0-5 with 9,36 and 1,63 ner cell. Univalents (Plate-14f 
Fig, 16} ranged from 0«*2 with 0,29 per cell. Chiassa frequency 
was 19,01 per call and 1,72 oar bivalent. At ,anaoha»@-l 
laggards in 2*5% cells and normal separation of chromosewes 
In 97,5:€ cell* was observed. At »n«ohoso«II nguai lODaration 
#f elTOffiosomes was observed In all the PtCs stodlod* At 
sporad stage tetrads wet® formed raguiarly. 

Fertile oollen site ranged from 42 to 45 p with 
43,5 p mean diameter and oollon fertility was 85, 2/^, 

_<.l,ant,.,s^j.e., . ,4s 

At nietaphase-l ring and rod fo-?valents ranged from 
6-*11 and 0-»4 with 9,21 and 1,45 per cell respectively, 
tin 1 VII lent formation ranged frost 0-4 with 0,66 per cell* 

V-axiraun nunbtr of four univalents scored In 9.0,% P?»Ct (Tabi®-90), 
C'hiasma frequency was 19,8 per cell and 1,86 pgr blvalmt 
C Fable— 91), At anaphase— 1, prssertce cf on® laggards was 
noticed In 2,0^^ FW® while 5 lagging chrofaoswtts 'wer® seen 
In 2M'i cells. At t®ioph«s#-II# laggards were observed in 


4*0.'^ cells and in rewaining 96,QA ceils nornal $eo-:ixatioF^ 
of c^rom^tlds was odserved. At soorad starve ^sicrantjcl?'!, 
mm observed in 2.85;^ ceils. Fertile 0 ©llen (Klatt,‘«14f 
Fin. 18} BizQ ranejed from 42 to 45 p with 43.8.=. moan 
diameter and oollen fertility was 7i,6.». 

Fi.iftt !?e.T 

Bivalents CPlatiKl4f Fig. 15) %as the only 
chroffiosofsal association in this plant. Fematlon of ring 
and rod tolvalents ranged from ?5-11 and f)-11 with 8,86 and 
2,13 otr ceil resnectivsly, Chiasma frequency was I^.S per 
cell and 1,96 per bivalent* At ananhase-I, laggards md 
slnnle chromatid bridge were obsarved In 2,0% and 11,0% 
cells respectively* Tho reisaiiilng *54.0,% ceils sh-jwed noiwal 
separation of chromosomes* nt anaohase-tl* eguti stoa ration 
of chromatids to tho oolos wa.s ohaorved. At soorad stage 
r^<galar tetrad forreatton was observed in all the PM^s 
(Tablo«*93), Fertile oollon size r'jnnecl froin42 to 45 p with 
43,2 p mean diameter .ami Dollh»n fertility was 

In this pliintf meiosis follows tie nonr-'il pittern* 
■■etapbase-l, ring and rod bivalents ranged from 7-11 and 
3-4 %tith 9. 38 and 1,62 per cell, Chiasraa frenuoncy wa« 19,78 
per cell and 1.84 per bivalent (lable-9l}. At anaohase-I 
(T3bio«92) and at anaphase-il {table-93) egual separation 
of chromosomes was observed in all the cells studied. At 
S'.'ornd st.-jge regular formation of tetrads was observed, 
Fertile ooXlen sire ranged from 42 to 45 p with 44,1 p mean 
diasfieter and pollen fertility was S7.6,*i, 
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- ~ 13 (A* XiiMiata x cal an i 

flg» 1. h@mm of a. linaata, m*- 

..gaj.an |L«ft to Eight) ‘ ' ■■• ■ 

Fig. 2 , Flower# of ^ llneata . f, hybrid «d c. eai*. 

(Left to Eightf 


Fig. 


3. 


p©a# of A .Uiieata, f. 
to Rl'gli'i)f ' * 


hybrid and c. ea^ari . 


Fig. 4. somatic stiKsmoeome «5onfipl«s«t of A, liwata 
^ £• 1500) ** •~***~^ 


Fig. 5. 11 hi valent® of hybrid at dlAlaesii |x l!^; 

Fig . 6Si7, 11 hlvalmta of f. hybrid at f«t®pha»i*2 mm 
two h®t«rom©rpIilc Mvaliint* <f) CX 1500) 

Pig. 8. J iv 4 8 II' ^ 4 2 1'^ of Fi hybrid at 


pig. 9. Doidsl® chrcmiatid bridge at Anapha«®»l ©f 

Pi hytsria (.X 1»0) ' {' 

pig* lo. Ecjsal ssparatlon of ll«>ll ctireNeosoisei it 
Anaphaa«»i {x I'SOO) 


Fig, 11, Micromicloi at sporad atag® (x 600) 

Fig. 12, Poll« grain® of f, hybrid abohdng partial 
sterility (x 600) 


Fig, 13. A single branch of plant «o. 1 shwlwi 
mmm like c. caja n, a. Uneata and n 
h^rid plant. — i 


PLATE - 13 


>1 fl Ic >» 



PL^TE ~ 14 

Fig. 14, 1 m ^ 9 Xi* of Fg plmt i «*. 

^ M ot; >1** h 3s £.*• > A 

FlQ. 15, 11 Mvalents of n>^ hytrrid plmt iio„ 3 of 

M* ^ at Me^aphaso"! |x I5w;) 

Fig. 16, lo IX* 4 2 X* €»f p^ hyt>rld plaat iio. 3 of 
ii* -.^^-■l^n.i.^.ta 31 at Heta|)jiasi™| {x 

Fig , 17 . Oil© univalent way from the group at mmmt-i 
<X Piaht NO. 3 of A, lincata x c^l 


Fig. la. Po3.1« grains of hyi.via plrjiit !io# 4 ahwlse 
partial atari lii^ fx 600} 

Fig, 1 to a I A. aearabatol Jfe s x c, cajan . 

pig, 1, Leavss of a, scar^aja pidea. F. hybrid i?«id csiwu f 

cft j ^ CliFft to Fifiht?'™”^ ‘ ^ 

Pig. 2. Plowero of a. scar^. f. hybrid, ana c. caj® 
a^ft to RightT^ ** 

Pods of A, s car^iaa giaos. •», hyl^rid -and c.aJfiii 
Cleft to Ri^t) 

i^owctic ciiro«»osoFe cx^rapleient of A* scarAa«i3a 
3^ £• Pi hybrid Cx lEOO) — ' 

«lg. 5. 11 bivalents at dlalcineaia of Fj hy?>rid it im 

rlq, &. ii bivalents of p hybrid at Hotaph::s«« j; 

one heteroworiJhirtivalmt if) Cx ISOO) 

Pig. 7, 1© Xl*g 4 2 I'g at Metai«ia»i>-ri cf br/iri;* I 2 i iKi 

Pig* i. 2 ixi»s 4 7 ii*s at M Ftaiifua®-! of 

( X 1500} ' * 


Pig. 3, 


Fig. 4. 
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Morphologic®! i^aorvatloot on 

Cal a nu t e#1an and th«lr hybrids (iablo-94) art a« follows: 


doth t»"e oarents, and F^’t shtw@d hyon<i«al 
wlnation. ^h» thto# of first pair of loaves w^i ovate 
t* fcaratettpMtt. and lancaolatt In iilia* 

hybrid •xhlfeltsd lancsolat# shao® of first pair of loav®* 


Out of 15 Fg plants studied, S shwtd lanc»©lit» 
shape of first pair of loaves and r#«ainlng 2 had ©vats 
shaps# 


Atylo^l® pc® rabaeold es. Is a crtsoar ai' 
is an erect n rub. The cross botwen cr»»ppr an 
types rosuJ.ted in F^ hybrid showing Intewiedlat 
habit C Plate-1 65 Fig. S). 


Out of 10 Fg*s selected the present study, two 
were crteper, two erect and six had seislirpct growth habit. 


branches* 



In both th<» parents as mil m In tht hybrid, 
t're ste'fi was ^rean in coieur with soft texture* 


In the first y'^’ar of growth a* 

exhibited spread of 60 on and cal an shwtd 103 co heipht 




The leaflet shaoe \n the case of 1* £^aia5aiaWll- 
was obovate v/lth acute leaf apices and In £• iiiaHt 
oblonil with emerglnate leaf spices, Th»« hybrid ihowed 
Inietw'edlate shaoe of leaflet {Hlate— 1d| hlq, 1), St»ed 
nu'mt end thO' F| sho^^ed hairy leaf surface while It was non 
'^alry In £. ei'Uti . In the F, hybrid, tne average length ant! 
breadth of central leaflet was 3.7 m and 1.5 m rosnectf v?ly, 
whereas U were 2.5 and 1.4 os In 

and 2.0 era In £. palan * The averag# petloiar length in 
v.?ai found to be 1.7 Oi sdiile It was 1.6 cr* In h, 
and 2.6 cut In C. &sdm* 


In ^2 ■« contTistlnq charoeti*r® uf le'^f 

Si-aue ffi#?tjreqat#d, Ts?«> had ob©vat#f 2 v.lt,h ov?»1 

oMona and 6 w®rt shown tn hov« lnt«r«odlat© ioaf ihape* 

In addlti-jf! to tfifoliatOv unlfollat®, hlfoilat« and 
qyadtlfollat® Itavos woro also obstrvod CPlate-15| Fl<|. 2^), 
ylants showsd hairy loaf lurfac® and olantp 
hairy l#af surface. i-#af apices as acuto, emer^tlnntt mti 
Intf’traedlato tyo»?s and leaf venation as pilwataly r<»tlculv4t,t 
mf-re seen in these plants. Central leaflet lenqth and l»r«iiclth 
ranfjed frorr 2.4 to 5.4 c» and 1.3 tm to 3.^ cw r»so«ctlwly* 
r'®t1ol»ir lenpr.h r-jnged from 1.5 to 3,1 m with 2.21 cm 
averaqie petiole length, 

fc>ivs to flowerin g and maturl tvi 

After awing, flower bud initiation took place in 
^19, 90 and 98 day* in A. C, 

F| hybrid resoeclively. Oays to 50/- flowering were observed 
s.ear4hae old,f,8, 105 in i;. MXM and 123 in 
hybrid. Cyi an average, the nupber of days token from bud 
efnerg^nc# to full develop’nent of flower were 9, 13 and 
15 in f.caraba eo ides,, £• ealag and hybrid respectively. 
The days taken between the f",ed Initiation i^nd maturity were 
34, 37 and 39 days to 50:4 pod maturity were to2, 175 and 

In A, stparabaeeid.es. £. cafan and hybrid respectively. 

In ^2*®* duration of bud Inlllatltin rancitd from 
m to 115 and the days from sowing to flower Ina ranged ftm 
93 to 132. Fpr full develormcnt of bud Into flwer, 9 tc 
15 days /.ere taken and for pod Initiation to pod Mturlty 
35 to 4-A days. Fifty per cent p«d maturity period ftm the 
data of sowing, ranges from 150 to 185 days In In tto 

pT*.'.«!ent study. 
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Th« colour of th* dorf«l sW® of the -itmdr.rfl 
•sijtal was yellow with jr®d strip®® In A, searab- if.ol^ef *nd 
yoilow in C, "rh# hybrid showed yellow with wJ 

strips st&ndard petal eoleur CPlatt-Nf Fif^, 2). ai*© 
standard nttal In F^ was 1,08 ew? m toalnst n,401 Irj 
4* S£i£«ll%SaMt£ 2.10 em^ In (F®bl#!-»14), Tho 

aaturo of the st'mdard petal I- r 

and dicldMOWs In £, whereas, hybrid sh'*. ■?■; 

persistent nature of stcipdard petals. 

The colour of standard petal in 8 fg blunts w«s 
yellow with red strips and 2 plants with tytllow colour. Sire 
of the standard petals ranged frorj 8,401 to 2,t0 c»^ with 
1,56 cm® average #li» of standard petals. Nine plantf 
comprlted persistent and one, deciduous standard petal. 

The percentage of flovsers to pods in hybrid wai 
18,0 as against 64,5 in A, scar abato ldes and 26,85 In Calanu a 
(Tabl©-94l, In ^2*®* sotting percentage ranged 
fxo!p 8,2 to 28,6 the average being 19*5i, Some ©f th® F^*® 
met with more ood setting percentage In comparison to F| 
hybrid, 

F'ndt 

Colour of pod in ^ icarabaeoldes wa® qtem anti in 
£• calan green with blacl: streaks* Pod colour in F| hybrid 
*3S wnlformly brown. On an average# the port eirr In sned 
parent pollen parent and their F, hybrid were 1*85# 3,7?*. and 
1,75 cm rosrec lively# Pod shape was nearer to seed partnt 
In hybrid (Plate«14| Fig, 8), Pod® of A, 
m<m hairy and that of Caiarw® was non-halry, ^laiiar to food 


(i, laSikiStytS.) hybrid showed hairy »o:5s. 
fV.<rj‘^it)ft f> 0 d thickness of F| hybrid was 0*40 cr. as against 


0,30 c» in A# 


and 0,?5 cm in 'z* Silail* 


In progeny, four plants had gretn and the 
rofualning 6 possessed groan assoc latod witt* black §tr'?fl^8» 
The ood fire ranged fro* 1,04 to '^•6© c» » thi? avetacjo 
foiling, U5TS cm^. Prominent and mif»ut« pod beak# -mm 
ob« rved In 6 and 4 plants rosooctively, tight clar.ts with 
hairy nods inti tv-o plants with non-hairy pod* '..'»ro ohtalnod. 
Ttilcknoss of nod ranged fron 0,30 to 0»70cw, %h& average 
being 0,355 ca. Th© nature of nature pods was shattering 
in A. hnn shattering in £. Mia. in 

hybrid the matorn pods shov^td shattering natiiw. In ^2* 
f> plafits with non-shattering and four with thattnring 
fiettur® of wature oods were obtained. 



9. iiSMJkt XttlUilli 

Percontane fortuity of ovule was in the older of 
20,5, 55,0 and 01*0 in F| hybrid, £, SJdL^il 
resnectlvsly. In F^, It tanged from 38,0 to 56,0 per cent 
with 41,5 per cent being average, 

10, 3eedl..i.. 

The seed colour in female par/^nt was brov^i with 

blacit dots »nd In »»le p,rm>t, bro«n. In F, hybrid, similar 
to femal® OBt»nt, brown with hUck dottsd s»d, wr« 

observed, Aver^ige Sf'ed thickness in i* 

5.?n cm nnd in £. caiaiii is 0,70 m„ while an Inteme^lat© 
seed thickness Tq.302 ob) was r«c )rdtd in F, hybrid, Clarbmm 
p;'»r pod CfH an awtrage was found to be 3,2 in A, 

2.9 iti'c, calan a nd 2.10 in F, hybrid. The avi»w wher of , 
9»®ds mt pod was 0,80 In the hybrid a* anainst 2,5 In 
^ iSMSMmrnm «««* 2,2 in S MJM- Sliriiar to i«td patentf 
F, hybrid possessed seed with prowlnent stwphlol®, whereas 
such character was alte^ether absent in SilJillli* 
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tn Fg generation, 8 plantt shotted brown wltt. Mac!? 
dots seed and 2 hx^m ieed colour (Tabl®-94). Th# coed 
thickneiss ranged frn« 0.20 to 0*50 era, Ih© average being 
d,.30 era* Chaabert' per pod ranged froa 2,0 to 5,00 ’Aith 
avi'i'uge ind iseert per pod ranged frois f),9 to 3,2 w! 1,41 
seed nv^Taqs ner pod, Strophioleo steals were obtalmil in 
9 .'..nrs non-stronhloled eteds in one f*, plant, 

Storaatal sires In A, .to#. rabatnl ties . C, ealan and 
F| hybrid mm 108 |p, 189 p and ISO p r@«r}#ctlv«iy. Thus, 
st"«atal sir® was In termed late In the hybrid Cf"latn«15| 
Fig, 12), 

In Fg*® stosiatai size ranged frora 100 p to ISO p 
with a mmn of 143 p. 


» £• mlM hybrid. 


a) SiUtesiSl 

The number of soraa.tic chromosomes count#<i at 
wetinhas#! was 2n »» 22 (Flate-I4| fig, 4), On the basis of 
total chroraoswn# length, the somatic component of F| hybrid 
A'wrt* gtf^utjed Into 3 classes (Tabit«‘)5l, ^he classts S and 
C contributed by C. sMM by iVkiAlil 

y , ara^a@pl^des . In the F^ tlwe stwaatlc chromoflanet frera the 
tviio gTOomes were linearly arranged In nalrs as per their 
length in descending order. The karyotynic deter! ctl on of 
pnf;n chromosome pair le as followst 



Chraao8 o«T<e p air It 


3oth the chr<Mios«Miws differed from ©ach ot>'<'»r In 
short an and total chreapioeie length by 0,32 p and 3,32 p 


and 0,02 p r»si3#ctlvtl.yf .Their long era length was 
but difference in ooiltion of prlnety conitrlcllc^n wi® 
observed. Secondary constriction wee also ®bf»rv«»d on one 
of the chro«os®»«s* 

The chrotto.scuwe pair eat similar In total length 
but dlffsronc® was observed In short and long aw length 
by 0*03 |y and 0*03 p resoecttvely* These two chrowosomts 
also differed with regard to-pesltlon of priraary constriction 
St on# chrowpsos^ had median and tht ether had subtenilnal 
posltioni of primary cons trie tion, 

SytftsaaomjiiEicJLi 

Both the chromoswies showed similar position of 
primary constriction but differ In short arm* long »m end 
total length by 0.28 }i, 0.25 p and 0,03 p respectively. 

Chromosome pair 4s 

Both the chromosomes differ In short arm, long 
anr. and totil length by 0.30 p, 0,19 p and 0,11 p respectively 
They also differ In ppeitlon of primary constriction btetPi# 
ont c^-romosom® had median and other subaedlan primary 
conitrictlon, 

Chrowosomts of this pair did not differ with regard 
to position of prlBiary constriction and total length of 
chromosome, but differi«c« was observed In short am anJ 
long arm length of 0,43 p and 0*43 p respectively. 
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B©th th® chrowosoffl®* of t'nls wir a{’0«»ore«J to 
b® hoRio-Porphlc with rtgard to position of primary 
Cf'jnstrlctlon, short arm, long arm and total l«ngth of 

clirofliosowes. 

Identical chromosmwss *r}p®ar«d to form this oalr 
as they did not differ with regard to position of prlntry 
constriction, short arm, long arw and total chrowoson® 
length. 

These two chromosomes differed in short arw, long 
arra and total length by 0,6! p, 0,62 p and 0.0! p resoectively* 
They also differed with regard to position of primary 
constriction as on® chromosome oossessecJ iwfoteiwlfial end 
other submedian orlmary constriction, 

-chrom osome;. ..pa ir ....0|^ 

The chromosomes of this pair did not differ with 
respect to position of orlwory constrletlon, short arm, long 
arm ant! total iengtli of chromosomes and thus anoeared to b© 

identical, 

.C hromoso tne pair... 10.1 

Difference was observed in short aw, long ar»n and 
total length of chromoswies by 0,43 p, 0,36 M 0,07 p 
respectively. These two chromosome® also differed wltt teqaid 
tc po5ition of primary constriction (Table-bS), 
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StissKosass-tals -Ui 

Both tht chroiiiosoaes differed in ^hort lond 
am and tntal length by 0«28 |ii| 0,14 u ®nri 0,14 p 
res ectively, Thts® two chromosoifiss also cllff»*x«d with 
reg-*rc! to position of primary constriction as 'me 
chroraosoifjo possessed median and the other subRtdian 
priwary constriction, 

Th# total chromoson® length ranged frwK 1,8 ^ to 
3,5 |J and the ciiimilative length of chr»oso«e comnlfntfit 
wa® observed to be 66,52 ji with 42,333^ T.F, 

Welotlc studies in hybrid of Atylosla scarabaeoldes x 
Cajanus cajan. 


Melotlc studies in hybrid revealed frequent 
formation of bivalents at dlaiclneals as well se at 
metanhase-I (Fiat0«14| Fig, 5). It can be seen from the 
tabX«»96 that at metaphase-I ring bivalents ranged from 
3-11 with 8,67 per cell and rod bivalents ranoed from 0-8 
with ?,hs per cell, rther than bivalents, quadrivalent, 
trivalent (#lat«*-t4f F|q, 8) and wnlvaionts (Plato-14 
Fig, 7) were also recorded, Quadrlvalen ts ranged frws 0-1 
with 0,727 per cell and trlvalents ranged from 0-2 with 
0,002 nor cell. Univalents ranged from 0-4 with 1,28 per 
cell at metaphase-I, Maxlmiw nm^or of four univalents were 
observed In 22,12 per cent of PMC§ and two •Irlvaitnts w#r© 
observed In 3,68 per cent P^Ct* On® heitromorr.ihilc bivalent 
at metaohase-l was cdsstrved fro'^uently (Plate-I^; Flq,6} 
ot metaoha$e-I, Chlasma frtquency as observed at {flaklpesl# 
v«s 11.34 per cell and 1.93 per bivalent (Table- ’■^7), 

At anaphese— If 2 and 4 lagging chrowootw!*'*''* (/I.e* to— 15{ 
Fig* 10} were observed in 1*60 and 1,66 per cent cells ; 
respectively. In rewiinlng 91,30 p#r cent of cells normal 



separation of chr«»iiosM«t to th« polos was ohiervwi, At 
tlw nafPQ stag® alnglo and double chromatid brtdg® Ci^iai?»--14 
Fig, 9) was observed In 1,66 and 3.33 per cent of 'A'Cm 
|Tabl€-9e), 


At an«phas®-II laggards wtr# crioservod In 4,28.» 
cells and In 95,14^ cells equal separation was noticed 
(Table- ■>■'))# At sporad stage, regular tetred formation 
registered In 9*5, 0?5 cells and in 5,0% of cell* formation 
of rsiicronuclel wa® observed CTable-99), Pollen fertility 
(rTafc«.»-15| Fig, 11) was 75,5%. ^'ertile pollen sin® ranged 
from 30-45 w^th 36,6 p mean diameter. 


Welosls in F« plants 


Meiotic studies In 5 selected F« plant* are as 


follows I 


It cnn be seen from th# table-lOO that at 
metaphase-1 ring bivalents panged from 3-11 with 8,67 per 
cell and rod bivalents ranged from §-8 with 2, Of per cell. 
Bivalents were the only association in this plant. Chiasm* 
freriuency as observed at metaphase-I was 19,18 per cell 
■>nd 1,S2 per bivalent (Table-101). At an*pha®e-l and II 
CTafele-102) equal separation was observed In all the PMCe 
studied. At sporad •tag© regular tetrad formation wm 
observed. Pollen fertility oercentage was 81,6. Ftrtll# 
oollen sir® ranged from 39 to 45 fu with 39,9 mean dlaffictor 


At metaohase-I, bivalents and univalents were 
@t 3 ®«»rved (Table-190), Ring bivalents ranged from 6-11 with 
B,98 per ceil and tod bivalents ranged from 0-4 ^vfth 9,1» 


! 
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mr coll. Univalents ranged (Wat«-13| I’lg# 13) fr» 'i-2 
'Aith ^.’^5 n@x coll, Chl.isna frecpitncy at pet^iphate-I 
t'1,44 oer cell and 1,85 par bivalent {Tabia-101), 

■anaobase-l* one and three lagging chro^otafflea wore nbaerved 
in 3,07;6 and 3,07?- of PUCs and In rest 73,33^ normal 
separation of chrow©s<w«i mm observed (Tahl®«132), 
anaohase-II laggards were ©feservad in colli while 

nor»a<il separatl'-'W was observed In 96,0)^ cell® (lab2o-103)* 

At sporad stage forwatlon of ®icr©nuciel CPlat«-15} Fig, 1?) 
was observed in 4,21% cells and In rest 95,5S% cells regwiar 
tetrad forwatlon was observed, Pollen fortllllY was 78,5% • 
Fertile pollen size ranged ftm 33 to 4*5 p with 37, b p mmn 
diameter. 

At ffietanhase-I ring and rod bivalents ranged fro* 
7-1 1 and 0-4 with 9,3 and 0,82 per cell respectively 
(^able-iOO), Univalents (Flatc^lSi Fig, 15) ranged ttm 
0-4 with 1,50 per cell. Chiasma freguency at metaphase-I 
was 18,92 p^*r cell and !,91 per bivalent (^ablt-101), 
ananhase-If two lagging chrosiosiwies were observed In 5,71^ 
ceils and In 9^,24% cells normal separation was observed in 
94,24,, ceils (Table~102)T At anarhasn-Il, laggards v##r© 
observed in 6*g6'A of t-'M-'s and in 93,24 /ji PMCs nsreal 
scoaratlon was obs-rrved (T-3ble-1'^3), sooratl stage, 
forruition of nslcronuclel was observed in 3,75'^ ctlls and 
In th» MSt 95.25% cells regular tetrad fonaatien was 
ob'^pj'vod, Pollen f<i>rtlllty percentage was 71,2 and fertile 
pollen fizt ranged from 33 to 45 }} with 39,6 -r: •, x. ■ : 

Melosis In thli plant followed norw.il pxsttrrn as 
blvalanta CPlat#-15| Fig, 14) were the only chr.wsore.'ii 


L08 

association at nsatanhat®-! ‘Hng and red 

bivalents ranqtd from S*I1 and 0-3 with 9#0^ and l«14 n^t 
coll ro«o®ctlv«ly at metanhaa®-!. Qilitma frecfucncy wss 
29, S5 ner cells and t*89 per bivalent (rable-10!). At 
rmar?hasi(-’X and II rsgular separation was ohservod 
C Table-102) in all the cells studied, At sporad stage 
regular tetrad formation was observed, Pollen fertility 
was 88,5 and fertile oollen sis® ranged from 36 to 45 p 
with 39,6 f mean dlmneter, 

£jyi !! l3 l « ^ 2x.« «SX 

Mormal meiosls was observed In this plant, 
fi«t®oha*e-l ring and rod bivalents (Plato-t5j Fig, 16) 
ranoed frm 7-11 and 0-4 with 9,65 and 1,34 pet cell 
resofctlvely, Chlasma frequency at roetaphase-I was 20,66 
per cell and 1,87 per bivalent (Table-101), At anaphase-I 
and II normal disjunction of chrwjosomes was observed In 
all the PMCs studied. At snored itage roguler tetrad 
formation was observed, Pollen fertility C IMale-15| Fig, IS) 
percentage was 88* 5f fertile pollen tire ranged frewa 35 to 
46 ju with 39,6 p mean diass® ter. 


observ^tona «i at^ljosia ®cagai?»eel.d^ f CMiHya gai,^ * 'knali. tmi 
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- F, hybrid pl^t of Am lincata x r. 
ef^et orowth habit.*** "" 

• p* plawt c# A. line at a x calanag M:mim 

' from the basa, ‘ 


A tall Pn plaufst of A. llneata x c. cal as. 


, One pliant (L,) »»i th iv •.:■■■•!=■. '■ ■:■, 

and rme plant CR)»hoii±ag amt# ai^la3 

^ 5 C c. caj in : 


hy^rid plant of a, scv^ X cmm Unii 
aeraiarect groi^th halTi, 


p. plant of A. scar^ . x £• eetim , sh©i4i^ 
«ri!ct hwt W0*."? Bzm • 


?3 plant Of A. 0 c^. K.c. sil« mk> ■{ 

©root grovth h#.it with I'priaainf braMiii, 


, A dvarf «r»ct P^, hybrirl plant of A, s 
X c. cajiEi. *■ *" 


: 


Wj^ hybrid pX«jt of K albicaii® X £, c®j« 

.‘ih'-'otno }»pr ''‘3's^:.g ''ro(?t!) 


Wy h'f'hrti pl*^t of A. g_oi r>-ab. X ('■> "aim 
erect sto-i 


; 3 ..nt «.»€ A. alhic ( c, cal an sr ‘•xwi.^ 
at<S'i ir rawin' 5 br .stii’iWt 


A pl,:tf‘t e? A, dlMcAia X C, c.a:A''A r* 

droping branch. 


pig. ii. 
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a) q g ralnatiofi i 

h sufwnarised account on the effect* of colchicine 
on seeti germination at different concentrations and durations 
are pr^ssonted in Xabi@«>*1t)4# Ttie de tails ar® ao follows* 


The lowest concentration Co.05%) of colchicine 
used for 4, 6 and S hours showed no effects @n *#«d 
genfslnation* Hoviever, in the orolonqed treatment for the 
neriocl of 24 hours » a mild reduction In seed germination 
nercentaqo was recorded (Table-*t04)* colchicine applied 

for 4p 6 and 8 hours showed no effect m seed germination 
but t!?e same concentration of colchicine used for 24 hours 
exhibited ©nlf 20,0 ner cent seed germination, uhen 0,2l< 
colchicine solution aonlled for 2, 4* 6 and 0 hours, seed 
aerminatlon oercentacte was 90*0, 80,0, 40,0 and 10*0 


''I ant survival* 


The effects of colchicine on Plant survival was 
,fter seed and seedling treatments Cla»l®-t04}, 
percentage differed In both the treatments, tlo 
■uld survive following seed treat»5ient. 


h:tfi seedlings were lisaersed in iqueoiis 

I solution for 4, 6 and 8 hours, percentage seedlit 
«s 16,0, 12.0 and 8,0 resoectlveiy f J‘able-104) . 
Ilings iRimersed in O.U colchicine solution for 
s hours when novm revealed 4,0 and 2*0 otr cent 
‘espectlvely. “hen seedlings were immersad in h.fi 
f solution for 8 hmir* they could not survive. The 



seedlimjs l!!w*®rs«d in 0.2:a aqueous colchicln© lolution 
for 2 hours# 4.0.^ seedling survival was noticed# thot# 
iffitnerscd in 0*2"^ solution for 4# 6 and 0 hours# could not 
surviv®* 


Colchicine tr-atraent of seedlings throufh 
absorbent cotton plug method exhibited differential survival 
of soedlln>:?s at different concentrations and durations. In 
t»':e tr-.-satecnts of 0,05^^ colchicine for 8 hours a day, for 
one# tv«o and tlree days# seedling survival oercenta'w was 
95, h, 90,0 and 8h,0 respectively, 0,1 per cent solution# 
w^'on for 8 hours a day for one# two ami three days# 

the survival perceritage of seedlings were 13,3, 5,88 and 
2,94 rosnectively. 


Polyploid could not be Induced In seed treatments. 

In seedling ira-ersion treatment, one polynloid plant was 
obtained when seedlings wore Immersed in 0,1?;. colchicine 
folyti-''n for 6 hours, Chromosome doubling was also obtained 
in the* aoieal bud treatment of seedlings through absorbent 
cotton slug soaked In 0,1 and 0,2^ colchicine iolutlone 
used for 8 hours a day for# three days. In both the 
tri'-itnents with 0,i>^ and colchicine eolutions# 

percentaqf^ of tetraploid formed was 3,33 and 1,47 respectively^ 


Studied ‘jn induce d teira.ploi.ds...M. 


Coffioarative morphological characters of dioioid 
and Induced tetrapioids (Cq and C|) of , 
are sumr,iaxised in iable**105, Oetall observation# are t# 

followss 



. Immediately after treateient of the apical byds of 
the seedlings, the first pair of leaves gradually become 
dar*cpr green in colour and thicleer than the untreated ©nt®:-, 
Tm induced tetraplold of A, alatySAi m showed poor 
vegetative growth with less nuirtber of orluary as well as 
teconciary hranchts. The average number of primary ind 
secondary branches in diploid and tetraolold were 5 and 
?l and 4 and 5 respectively# plant showed reduced plant 
spread C25»0)cm) as compared to diploid (32,5 cm)* Stem 
of Induced tetraplolds had shorter intemodos in comparison 
to Its diploids# 




ua¥» . J 


In contrast to diploids, delay ‘n floworing a» 
well as maturltv was recorded in the Induced tetraoiolds 


Aft?*r so^i’. Ing, 0^ plants took 60 days for bud 
Initiation and §9 days to flowering# »<hereas, days for 
bud Initiation and 50-^ flowering in dioloid plants wer^' 
fsi”^ and 60 rosoectlvely# Mean number of days taken by buds 
for full devfelor-went Into flowers were 9,0 and 7.0 in 
totraplold and diploid respectively# ^nd tho days between 
ood- initiation and maturity were 30*0 and 27#0 in tctraolold 
and diploic: respectively# l^ays to pod rsat^rity were 
ob^jerved tcs toe 13B and 126 retntctiveiy. 


nts, days from sowing to btJtl initiation 
57 and days fr^ sowing to 59/*^ flov^ering 



50 to 70, Tho days taken by bud* for full dwel 0 <>fn«nt into 
flov;ers T 3 nq€>d frora 7*0 to ‘1*8 and days from ood initiation 
t'j naturity 27 to 32, Oays to 50% pod isaturity ranged fro® 
123 to 133 in these C, plants. 


The leaws :f Cq plants were comoaratlvely tMcknr 
and darker green In colour, An Increase In leaf sis© was 
cbserved In Plants (Plate-!?! Pig. 1) leaf length and 
breadth of tetraplolds were 5.37 cm and 4,92 era resoectivoly 
and length and mm 5,16 cm an 4,16 cm respectively breadth 
In diploids. The average oetlolar length was 3,2 cm in 
tetraoloids and 3,0 cm diploid, Th® surface of leave* of 
tetranlotds was more hairy as compared to that of diploid®. 


In plants, leef lengtt and breadth ranged from 
0 to 6,7 Cfn and 4.2 to 5,8 ers respectively. Petlolar 
■ngti ranged frrw 3,0 to 3.5 cm with 3,3 cm being average, 
•tiolar length, ^’h© leaves of plants were also ihlckfr 
(d darker nroen In colour. In all the t., plants, the 


Iho plant profuced larger flowers as cc»oar®d 
to those of diploid. The size of st.«ndard natal nf Cg piO’ 
iMis 1,34 cra'^ os against 0.58 in diploid (Fiato-17| 
Fif'*, 2;» Similarly the length of style was alto increased 
it v;as 1,2 c«» In tetranlold and 1,0 era in dlDloid. 


the size of standard petals tanged 
the average being 1.17 cre’% Stylor 
c® to 1,3 cm, the avr-rage being 


I Hi t)?|: 

from 1.02 to 1.21 c»^ 
length ranged frnn 1,0 
1,1 cm. 


5. M? 



Tetraoloids showed mch reduced pod sottinq m 
compared to diploid, was 5,0 per cent in tetraoioid as 
Gcjainst *74,0 in diploid. To categorise further, in plant* 
p-.., rcentago pod setting ranged from to 18. th© 

.iv^:>raga being 12,0 per cent, 


Fig, 33 in cosparison to diploid 13, 5i cm In totrapioios 
and 5,3 In diploid). Pods of plants showed 0,400 
cm average tl'ickness while It was 0*308 crrj in diolold. 

Pods of tetraplotds were wore hairy at compared to tho*® 
of diploids, in tetraoiolds on an average number of chambers 
per pod and numb'f’r of soeci® per »oci were 1,6 and 1,20 
respectively, **hlle In dloioidSf the numbor of chasibera per 
pod and seed® pod were 3,8 and 3»6t respectively. 


Observed porcent:ige ft>rtillty m o 
In Indiiced tetraploid C^ 0 ) against ©3,6 
In plants, it ranged from 61,0 to 73.2-H 
b-'ing 68,0^®, 


T* Seed t 

The sesiis of plant* mre flicker and t'lro hold 
In compartaon to thosa of diploid. Average thlekiwas. of 



steels of tetranXolds was -‘nss cm as against 0*30 cri in 
dioioid* 


plants, average seed thickness ranged froii 
cm, the average being 0*415 era* 


Considerable increase In the sire of stewAta 
CHate«*17j Figs. 4, 5) In tetraolold plants over the 
diploids was noticed* The length and breadth of stoiata of 
Cq Plant was 21*0 u and 15.0 y resnectlvsly, “Nile It was 
12*0 n and -9*0 u in diploid, resoectlvely* Ibwvpr, t^*e 
tetxaploid exhibited reduction In number of stomata per 
unit area (5*0) as c;‘mpared to diploid (8*0). 


In plants too, reduction in the nuTtfe#»r of 
stowata p'^r unit area ms observerJ and the mean value of 
6*0 stomata -'©r unit area was recorded. In these plants th® 
sire of stomata ranged from 270 p to 318 |u, th© average 
297 ju. 


Mitotic studies -in root tip cells ef colchicine 
treatod soed^i of a, ciatvearBS revealed different ololdy 
Xov«,ls es 4n, 3n and t6n at different concentrations and 
durations {Table-105)* Thrr lowest concentrations (0.025^) 
of celchlcln© solution used for 6 hours broughtabout only 
condensation ;if chromosomes. ^»hile In 0*05% concentration 
and 6 hours duration of treatment 19*8% cells exhibited 
c-‘'T5i?iostrf>0 doubling (4fi ■* 44) and In remaining cells ( 79*2 1 
22 chromosomes were counted. Treatment with 0.1% colcMcint 
« A 1 n 4 ' t A duiMitlfin resulted In th® production ©f 



60 and 30 per cent cells ♦1th 4fi end chroaosoae n«T«liers 
r.'S 'f’Ctively. Ihe rawalnlng 20*0 per cent cell® ©xhifilt.ed 
2n cl-ro'scJ'O'^e nyffiber* The treat*^ent eith 0,2% colchicine 
for ? hours broug'-t about 88,3^%, S,57,» and 2*85%, 2n| 4ri 
and fi cells, r -spectlvely, "'♦hen 0,2% colchicine solution 
tt'as a&nlied for 4 hour®, 80.0% and 20,0% cell® wit*-' 4r! 
and 8n chromosome v;ere recorded respectively* 


«hen 0*2% colchicine solution was used for 6 hours, 
the oerceniaae of cell® havlnri more t* an 4n chromosomes vl«, 
8n and 16n were 52,0 and 5.26 respectively. Similarly, whin 
the highest concentration of 0,2% colchicine solutlofi 
a* plied for 8 hours, percentage of cells with 8n and tSn 
chroroosome® Ci-iato**25? Figs, 1|, 12 , 13) were 75,0 and 
17.8, respectively. 


leiotlc studies In plants rfvealeci various 
c* rowosomal a-^ ociations as quadrivalent, hexavaitnt 
tPlatfwi7j rigs. 6,9) ptntavalent (Platt-17j 7) 
trivulent, bivalent and univalents at metuohase-I, It is 
clear from the t#blS“l07 that at wataphsse— 1 heravalent 
pontavalent ranged from 0«-1 and 0-»1 with 0*085 and 
0,057 pr.'T vf~ll res^^ectivcly, ‘Quadrivalent® and trlvalents 
r'i''',g€cl from 0"»11 and 7*»1 with 5,33 and 0,057 per cell 
respi'Ctf vely. Bivalents and univalents ranged from 0—22 
0-4 .'iith 10.81 and 0.48 per cell respectively, 5,72’t 
of >r^:s shm'/ed foraatlcn of 11 quadrlvraents CPiate~17| 

Fig. 8) ?nd 5,2%, 22 bivalents. Maxisnim numb^?x 4 unlvalentt 
were* recnrcled In 2,B6% cells. Chlasma frequency at 
roa>tauhas©“l was per cell (7abl«-9), At anaph-sse-lf 

lagoards w#r# observed In 2.3^ cells and In remnlning 
97 , 67 a; cell®, equals separation of chroftoswses to the pol#$ 
’Ats observed (Table-IIO). At sporad stage, refular tetrad 



fr3rn:iti--m was observed In ctlls, ©xcent in 3,75o 

calls v;bera mlcronuclei were fowed. 


Pollen fertility was 72*t3/^ and fertile oollon 
cixe ran< 3 ed from 36*0 |yi to 48 p with 42,0 ju intan dluwter, 
«hilt in diolotds pollen slat ranqtd from 3n«.30 u, CPl«5te«-17 
Figs, Ilf i2)« 


tudy revealed 44 somatic chromosomes 




f«eiotic stymies v^ere carried out in 3 selected 
tot-ranloid olants (Table-lOe) and tie observations ar@ as 

foliOVtfS* 


:.*tudies on chromoBomal associations at M.—l revealed 
poIiwA qraiA cells vvtth varyln <7 nu’''ber of quadrivalents 

afi‘= b ' vi't ts ( iii*bi5'**t08), In this ^^iantf cjuadr"! valnnt# 
iaato-r/i Fi‘j, 13) ranyed frora 0-6 vHth 2.6 D«r cell* 
maxln.un n«";b r of 6 I Vs mr^} noticed In 30,6^ cells, -''^t 
raot'i 'has?-!, blvalonts and univalents ranged from 10-22 and 
0-0 -wHh 16,3 and 1,00 »©r cell respectively. Maximwn number 
of 22 bivalents and 6 univalents were observed In 30.0:4 and 
10, ')y cells resoectively, Chlaswa frequency as observed at 
>‘nct- 3 »h 3 Se-l|i was 41,57 per cell. At anaohase-I equal 
©eoa ration of chromosomes to the poles was observed in all 
the cells studied ('4ble-110)* At sporad stage rogular 
tetrad fomiatlon was observed. 



Poll«n fertility was 92#5i4 and fertile nollen 
slse ranged from 39 to 48 ja with 40,7 p mean diarsetf^r* 


Pollen fortuity was 96. 7;^^ and fertile pollen 
ire rantied from 42 to 5t ja with 42.2 p mtan eollen dl^ine-Ur 


If! tr.is nlant, qu«drlval'--nts, bivalents and 
univalf-nls were recortled at metarhasp-l. iHe q'jadrlvalentf 
ranqed from 2-8 with b.7t n't cell. iv^aKimuni aumber of 
8 quacrl vaients registered In 24,48 per cent cells, 
iilvalents and anlvalents range*': Crwi) 6-18 and 0-2 with 10,36 
and 0,4’' eor cell respectively, Maximum nuabtr of IS 
&"valents were recorded in 8.16.’» cells ( labi©— lon). ^^hlasma 
fTCJiuency as observed at met '.phase— was 41,04 per coll. 

At anaohas^-lf lag.'^ards wer« seen in 3.61^. of ccdls and 
in rfTiaining cells equal separation of chromuso»i'*'>$ to tht 
poles was observed (Tabie-110). At sporad stag# fonnation 
of tetrad was observed in 94,32/» ceils and .In 5,25.«* 
micronuclei were observed. 
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) Seecj. qermtnattont 

Ih© effects of colchicine on teed gernl nation at 
different concentrations and tftjratlons of treatnerste at® 
as follows 1 

In the treatnent with 9*05<^ colchicine for 4> 6 and 
8 hour«», germination of all the seeds wa* ohserveef (tahlif-lll), 
u-hon the tre^tnent prolonged to 24 hoyrs, only teed 

germination was recorded. AooUcation of f).1> colchicln# 
for 4, 6, 3 and 24 hour®, revealed 100%, 90,0%, 80,0% and 
20,0% seed germination respectively. In the treatrttnt of 02% 
colchicine for 2, 4, 6 and 8 hours, seed gernslnatlon was 
observed to he 90,0%, 90.0%, SO.0% and 60,0% resoacilvtly. 


£MSLl-S.u r¥iv.tl|^ 

The effects of colchicine on plant survival was 
studied In seed and seedling treafnents (Table-tit). Survival 
P'-rcontage differed In both the treatrtent^. The survival 
percemtags* of plants recorded after seed treafcf'ont varied 
fro;n 0-20%, The highest survival percentage (20/4 having 
beon recorded in treat-*ent of 0.05% colchicine ar.olled 
for 4 houis. In the treati’!ent of 0,055^ colcticlno for 6 hours 
th,0% olunt survival wis observed. In th© troat’^ent with 
0.05.« colchicine solution for 8 and 24 hours, Plants could 
not survive, whereas, in the treatment of 0,1% colchicine 
f-^r 4 hours 19,0% olant survival was recorded, and In longer 
durution treatments vlr,, 6, 8 and 24 hours, plants coyid 
not survive, Sireiiarly In the treatments wdth 0,2* colchicine 
for 2, 4 6 and 8 hours durations, plants could o’-!! survive. 
The seed treat*nent was not successful. In the? ti'O'ited ®e®ds, 
seedling could not develop properly after th© respective 
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trO'itfOBts, The olants which survived after t^-e rosnectli/r* 
5,TC-5i.onis notlcecJ to h© diploid m t'-tit cytolocical 

-.hen seedlinqs wer® Insmersed In 0*05^ 
colchicine solution for *♦* 6 and 8 hourS| survival p©r€«»ntaq© 
cf soe<->iinj|s wore 9h,o;v, 60 . Oa' and 25.0% respectively, 
acpcilloqs in 0,1% colchicine solution for otrlocf 

of 6 and 8 hours, 4^,0%, 16,0% and 9*0% were otiservid to 
sui'viv?? reaof'Ctlvely. 0.2% colchicine solution when used 
f.'--r 2 , 4 and 6 hours, shov^ed 12,0%, 8.0'» and 2*0% ®»«dllng 
survival respectively, i'hns® s»'®dllngs Imsersed In 0,2^ 
coichicln© solution for 8 hours, could not recover fro« th® 
toxic effects of the aUsaiolcJ, h®nc® no plant could 6® 
obtained, 

Colchicin® treat^ient of soadlinps through absorbent 
Cotton plug ”©thod exhibited dlfforsntlal survival of 
secdlinqs at different concentrations and duratlens, Ml th« 
soedlinrifE survived after the treat^tent with n,5% colchlcln® 
f :t 9 hours a day for one, two and three days. In the 
treat’ ent with O.U for ^ hours a day for one, two and 
thrac days, oercentaqe surv val was 1h0,h, B3,33 and dO,h 
respectively, 

Pr oduct i cm of ..p.olyjpMMl 

throffiosomo doubling was successfully Induced through 
ti'.e bud treatment wherein seedlings wer© i^ifnersed in 

colchicine solution, for 6 hours duration and as well 
as when tn© aulcal buds were tre^sted through the absorbent 
cotton plug aoakod In 0,2% ^gueous colchicine solution for 
S hours s clay for 3 days. 





2* aavs to flQmTim. .ftndJ StfeiSilll 


d flowering and maturity w«r© ob8#rv#d In 
contrast to diploids* 


sowing! th« plant took 1T7 clays for bud 
190 days for f lowering# •‘chorea B i th© 

took, on an avarage, 152 and 170 days 


A#t«r 
initiation and 
dioiold plants 




Coisp'iratlva r-iornholocfical characters of dlfslt*itJ 

and indyctd tstraploids of ^IsAasAi SMSMM. 
o'f© sufpi^'arised In ■feabls~1t2 • Details on fnorp*^ol 09 icai 
obsprvitlons nortalning to dloloid and Induced tetraploids 
of 4* flhicans are as follows i 


1 * SeedilnQ... Mso ch^ and-PlaaL^ga^ 


After troatoeot of t' e apical feuds of the seedlings, 
the first pair of leaves gradually bec"'mt darker grten in 
colour and thicker than the untr^at®;^ ones. Ih® Induced 
tetraplold of 4* lIMSMI. l« S 

number of primary and secondary branchos in c-mparison 
to ltd dloloid counterpart. The nuntoer of primary and 
secondary branches In diploid and tetraplold plants were 
10 and 14| 3 and 5 respectively. 


In the generation, first pair of leave* 
was darker green in colour and thicker than their diploid** 
In plants, the number of primary and secondary branch®* 


ranged from n to IB and 14 to 26 respectively, in 


the i*. 


plants, spread ranged from cm to 105 cm with ^5,9 c» 
av-fjroge plant spread. 



% 


res'i^e-ctiveiv for bud^ Initiation and 50/fc fitmptim* «voTKf|« 
riur’>.--y of doy^ takorubuds for full devoiomntnt Into flowtr 
i:i diploid and plant 12 and 15 r«so®ctl¥^ly and 

y/? durations botwon pod Initiation to pod matutity wftr® 

3-5 arid 40 days r@sn®ctlvtly# 

In plants, on an avorage, days ftm sowlnp to 
ta.id initiation rang«d from 155 to 175 and day® fro® sowing 
to flowering ranged from 187 to 19'>. Th® iwrago n«<^ber of 
Pay® tf'titon by bud for full d«v«loom®nt into flow«r ranged 
fror i2,b to 16*0 and the days between pod initiation to 
Pod ff-aturlly ranged from 35.0 to 47.0 and In these Plants 
days to 50*^ pod maturity ranged from 268 t© 201* 

3. Leaf I 

Tbe leaves of Plants «#r® thicker and darker 
green in colour In contrast to the dloleld. -'Marked increase 
in length and breadth of leaves In plant was^ noticed In 
comparison to its diploid {Plntp-18| Pig. D. central 
leaf let length and breadth in plant was 6.3 on and 4.7 
cm r<^o^nctlv«ly as against 4,1 cm length and 3,0 cm breadth 
In diploid. Similarly, Increased oetlolar length was observed 
0.8 era In Cq plant and 3.5 cm In dinloid plant). the 
surface of leaves visible hairs w-r© absent in the dloleld 

-.■is v.'ell as Cq plant* 

tn C, generation, central leaf let length and 
hrciuiih tetraolold giants range-) frniii 'i.'l cm %. 7. a cm 
an.) 4.0 ™ to 5.6 cm resncetlvely. Pef.elar lamt In these 
gl.mtB ranged from 3.0 to 4.0 cm, the average being 3,9 cm 
oetlolar length. Uonparatlvely the loaves of C, plants were 
olsn thicker and darker green In colour. In all the plants 
thi^ i«av®n w®t@ non-halry# 
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*''• iJL9£MSJ. 

Ihe Cq plant produc«ci larger flowers as c reared 
to diploitls. Tho size of st.mdard pstal of olant wst 
3*16 as against 2#56 cff.^ of t- # dloioW, Slfnilarly» on 
■in average, tlie length of style wa* found to be incrsased 
in th€? tptraplold over the dlnlold ( ^able“"112) 

In Plants, the sUe of the st-mdard 09U>1 ranged 
fro^ 3,h2 to 3*44 the avorage b-ing 3.24 cm'. In thti® 

plants an Incresso In stylot length was also ohservod in 
comparison to dinlotd C Table-1 12), 


5 . £ 2 ^ 

The induced tetiaolold (C^) of jitxi.SS.iSt AiM.£2.!II. 
showed »n76;fc ood setting as against 62.0J'» in diploid. In 
plant It ranged frow 8.6^ to 28.5i4, V o average b-^^lng H.Si. 

Tetraplold Plant had reduced rod size in cwsparlson 
to dJplold as It was 2,0 ctr.^ In tetranlold and 1."^^ ««* 

in t!-e di liolci, S^iumber of chambers p^'r pod was observed to 
be 2,6 and 2*0 In diploid and tetraolold respectively. In 
C* Plant wanted reduction in numbrfi of needs par pod was 
noticed {Iablt»-1t2). Thickness of pod was 0.40 cm In 
tetraplold and 0,3b cm in diploid, Pods of diploid i® well 
as tetraplold w'^r® non—halry, 

2 

in C. Plants, pod sir® ranged from 1,8 to 2,3 cm”, 
tho avr.t 3 ge b log 2*20 cm^, Fod thickness ran-od fr« 0.3? 
tr to 5.46 cm, the averag® b'-ing 0.42 cW. In th4«e plisnl'^* 
nwr.ber of chambers p^-r pod ranged from 1*4 and the nurr.b^Jt 
of soeds per pod ranged from 0.7 to 1.B, the average b.vlng 
t,0, rods of plants were observed to bt non-halry. 


^ 4 
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Th 0 ovule fertility mttmUm 29»^& in 

l.,d«e«l tetraolold (C„) and 73.0* In th. diploid Plant. 

. d._ #h® jiweraai 


In C 


plants It wnqed from 31.2* to 96,0*, th. .vot.s« 


bpino 43,0 >b. 

The seeds of plant were bold In coRwarison te 
the diploid. Average thickness of seeds was 0.36 cw in % 
plants and 0.28 cm In the diploid. In plants, seed 
thickness r^nged fro^ 0.300 c- to 0.400 c«, the average 

being 0.37 m, 

8. SIsiaaii* 

An Increase In the six® of stoiaata of tetraplold 

ovpt the diploid WP, noticed. The l.n^th and bcadth of 
plo^ta of C„ plant wae 15,1 p and 12.0 M coactWely. 

-If vtfj 44 12 0 w and 0.0 M In diploid plant* However, 

the tetraplold exhibited reduction In number of .teat. p.r 
unit area (5.0) as e cioared to dlolold (B.O). 

In C, Plants too, reduction In th. number of 
stomata per unit are. «a. observed and the mean 
5.2 stomata per unit area «a. recorded. I" J'"” S 
the size of stomata ranqed from 154 |i to 102 M « ■ ■ 

belw.1 th® av«rage (Tabl®-112). 

b) Silaisax 

Mitotic atudles In root tips eella of colchicine 
tr-oted seods of A. iUJliani revealed different oloKly 
s (an and 8n) (nat..24, Figs. 1,2,3 at dl ferent 
conLntratlon and duration. (T.bl*-113). ‘h.ml » 
concentration nf 0.02E/..ol.hl.ln. solution us.d for 6 .ours 
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brought about only conatnsatlen of chraiio9os«®t, bhUa at 
ccncontration and 6 hours duration of treatment, 
cells sho»od chrowosom# doubling (5*0 m 4t » 44), and 
the rcwalninc 79m'^2% coll* 8how«ci 2n •» 22, In tht treats «Bt 
v-atts concentration for 6 h-'turs duration tho diploid 

chrofflOGon© number 22 and 4* chrowosora® number (4^) wore 
recorded its 28,57,% and 71.42,^ of somatic colls respectively. 
v*h«n 0,2% cclchlcln® solution w«*a ®ooil»d for 2 hour®, 

44 chromosomes wero observed In 8,0^ cell* and in remaining 
12,0,'4 cello 22 chromosomes w«r# observed. In the other 
troat’*-"’‘nt with tbo same strength of the ehomlcal utud f«r 
4 hour®, 22 and 44 chromosoma® were observed In B6,8:-SS and 
t3.2> colls respectively, and for 6 hours, 4n and 8 n nloidy 
levels were observetl In 92,0/«J» and 8,04i cells r«*o®ctlv®ly. 

The highest concentration of OmZ^ colchicine aonlled for 
8 hours rssulteU in more than 4^* chromosomes. In the 
remaining 75,o:^ cells 44 chromosomes wtr® observed. Ail the 
somatic colls ejchiblted polyploidy in the treatment of 
Q.Zi colchicine for 6 and 8 hours duration (Tablc-l 13). 

!*ielos lf .l 

i^^elotlc study In nUnt revealed various 
chrofTc.somal associations at ?A-I, viz., quadrivalent, 
bivalent and univalents. U Is clear fr-m the X»bl«-.I14, 
that at H'etanhase*!, guadrS valent* ranged from 0-8 with 
fj.O per cell. At this stage of melosis maximum number of 
8 IVs wore observed in Tf.Ti of cell*. ?^axlmu» percentage 
of cells (3'^.^) were observed with chromosomal «»*ocl«tlon 
of 6 IV!5 #• 10 Hs (Plat«i-18| Fig, 3), At metaphase-i, 
b'valonts tanned from 6-20 with 0.91 per cell and unlvaltnis 
ri-nr..-.d from '>.4 with 0.16 P®^ c®Ii* ^^Kinum number of 4 
univalents were observed In 2.77>» ceU*. Chlaoma frenuency 
a» Observed at metiohase^l «•* 41.76 per cell CTabU-115). 

At anaph**«-I# unequal distribution of chromosomen to the 
polos was observed in 4.70» cell* and in rtmaininrj 


- / K 


C'jllsj oqyal separation to th# polof obaenred ( f3hl«-1H< 
, t iiwrad r.tano, tetrads and Bilcronuclti (Piat‘^-1^1 
wc’tG ohoorvod’ In Q2.43/. and l.QM of ctUs tnionctjwly. 

Follon fertility nsrcont iqe was 61.2 and ftrtlle 
sl'^e (PlaU-1^1 Flgs.6,7) ranood fro»» 42 m to 48 p 
«itr 4!>.4 p moan dlamoitr. In dloloWs. fertile mlhm r.iie 

rancad from 3.3-39 }J« 

CxtPJai’iX 

a) 

Wltotlc study of oients rovealod 2n * 4* * 44 
(Flat»f—1B5 Fig. 11) 4 t soft<atlc s'.otenhaso of root tin col It* 

b) 

J^elotlc studies wore carried nut In two itltciod 
totraolold plants and the observations ar# •Tesonitd htre. 


llla«lL*iait li. 

Cbservations no cbr'mononal assoc intlons at 

mcti.ohase-1 f-vcalf.) W’Cs with v;;rylhq num^oI■ of quadrlv.l.ntt, 
blvolonts .-Oii unlvolonU at .-atooha??-! ;l,hle.119). In 
tMa olant quadrlvaleots r^aad fro* n.=, with 1.42 

nurobor of 9 quadrlval-nto war. rac-.rdad In 34,78.. 
ol' c-lio. Ah ajooclatlon of 9 IV. ♦ 12 U. wa. oboorvod In 
17,3).- collo. .-.t natapha.a-I blval.nt. a-o qni*.-.lont. 
i.mqotl frco ;-22 and 1-44 with 13.6 anh 2.1 nar call 
.oonectlvalY. «axlni« nv.-.h« of 23 bivalent. (viote-1?5 
t in. 4) warn ob.arvefl In 7.U10:i c.U. and T.axtwun nuaitwr 
of « univalent. w.t« ob.arv.d In 4.34» o.lU at «to.:b.no-U 
ilhloaiao franuency wa. .rt.Al per «ll CIabl-116). At 
;.n-,nhaa<t-I, aqual ..paratlon of ehtobo.o... to tba onl*. 
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ChOTJOiW®© *isiiDciatlon8 at watapha®® « I in inimical 
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CteEOTO»Ki# ao®oc4atic«ia at Mat«s>lia®® - i i-,; in ^ 
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PUirm - 18 (indfcic«a tetra^sloia of a 

F4g, 1 to 7 of Crt Plwt. 


Iioavos of diploid and tetraploini fiAft 


» 4 2 l*s at Metaphase-^l ic 


PlQ* 4. 22 II' B at |fio 


Fig. 5. Mlcroiiiica«l at sporaa stan® CCq) (k IOO| 
Fig. f>m Poll m fw&lPs of diploid (x 400) 


oUot ^-grains of totri^'Jloid (x 4oo) 


Fig. 8, 7 r/'£ 4 S 

( K 1500) 





1 . .11 cell, .t-au- ;f 

r; l.«ad, and ”‘«7' ! 7 ”' 

:,4.3r>i ar.d s.as^ cous rMP«etlv«ly <Iabl«-l 

,011.0 fortuity W.. 73.2% .od the ^-tll. 0=11- 
01.0 r.oood lr.» .2 , to -8 M wltb 4-,.1 M *0- dU.ot..o. 

01., „t ehr«o«0»»l ...ocution at ..taob«o-l 

,,,10- tod v,,rvlo.Jo^b ’r 

unlv.ilnn s .t _er coll at notapbaso-l . divalent* 

ta'v;r>d ^-8 ^ ^^52 ar'rt 

4 .1^4 v?! f>nts r-OTn*?d fro!*^ 6— IB a?ict 

p r coll rodoocttvaly. "‘f ^ jf^/^^lenU ware 
Pboarved in 22.64,i 7,1 Fin. 8). =Ma.™a 

as Observed at 

C^able-H5). anaphasi- ^ eeil® and In 

ct xomoaoco* to the oo a* cf c- r*o.«n.. to 

r®»ainlb<l 92.5-4 cell-., '„ * ^ stag* tetrad* 

4h*. nnlei ms observed (Table-117j. *p ^ 

the puics in 07 .36^ and cell* 

antf rclcrnnuelei were . • ^ ^anting was B1.5 and 

fprtilitv percentage was . 71 ... 
Msoectiveiy. tolled - ^^^3 

t,, fertile poll- .lr« ran-d from 42 

p mean dlawater. 

oh^o.Eii.ti.aa%.2ii .?2l£iii£ia«--a2 

a) .J»EEllQa^iSBX 

r i-ftlchlcin® on »®«d gesnuln^tlon »t 

The effects 

concentrations an- ' ■ 

t the ttmU^nl with 0.05^ colchicine for 4, 5 
In the treataien s^eds vms 

and 8 hpurt duratlpn®, 9® 


(Tabl6-HS). Wh#R tbe prolonged to 

24 hours, only 10% seed gorwlnatlon was observed, fh# 
tro.-jtnentJ with 0.1% colchiclna for 4, i afid 8 hours, 

QfnmrA no effect on setd germination. But in the proiono®^ 

..t of a-i hou«. inhibiting .ff«t on .o.d notn.ln.tlon 
Mticco « only 60.0:4 .«d. oould oe«ln.to. In the 
tio.t'ont of colchleln. for a, 4 , 6 .nd 3 hour., oood 

flornlnatlon 99.0, 90.0, 80.0 .nd 70.0 per 
rooooctivoly. Tho tlmo taken by treated »e.d. for 9e™lnatlon 
varied from 2-6 days while the untreated seeds qemlnated 

in 2-4 days* 
b) £isal.-jffideXali 

The effects of colchicine on plant survival «« 

etudled in aeeds and seedllnq treatments 

oercent.o'.e differed in h th of the treatments. In seed 

treatment. Plant survival varied fro. 

eurvival percente,. (20.0) hevlnq been 

colchicine when anpUed for 6 hours. In the 

0.05>. for 4 hours. 101- plants survived and when 0.«4 

..<■>> niind for 8 and 24 hours, plants could no. 
colchicine applied for 8 a for 4 hours. 

survive. In the treatment with colchlci 

.„eviv,l of 19.0-: plants «“» recorded, nhen 0.1.. colchicin 
survival PI 1 '.u- p ^ survive 

applied for 6. S and 24 hours, plants coui 

4.0. in th» tr«atocnts witt u./-/* 

aftftr tr^a kments. alwiiarj.Y . s.*,,..* #.m«ld 

! irhicirie for 2, 4. 6 and 8 hours duration plaints could 

not survive*. The seed trtatntnt was not succMsful, tn 
not survi.v4. in® drastic «ffect 

chief cause of faiiura aopta f«iiod to orodwe^ 

of colchicine on ro®tf>. which later on failed to prodw . 

lateral roots and ® The plants which 

properly after th. r.,H«tlv^ tc be dlolold on 

survived after the roa seedlings wore iiwBr.s®ii 

their cvtploglcal 4 , 6 and 3 hours. 

in 0.05% aqueous colchicin* »ol 



s«#dHng survival ©bsvrved wae 6^, • 

aar cent, rtsp®ct.lv©ly. treater ^ 

colchlcin® solution for porlods of ^ ® 

20,0 end 10,0 per cent soodliiigs iurvlvod reso@« 
,vh®n seedlings w«r» Immortod in 0*2^ colchicine 
fox 2, 4, and 6 hours, oorcontsgs survlvsi ****^^^* 
$0.0 and 3.33 per cont rstpoctlvslf* 
lirffittirsod In 0,2^ colchicln# solution ^ hour® 
recover fr®» th« toxic of facts of t*’’® 
plants could h« obtained, 

Colchlclfi# troat-.#nt of foedHngs 
absarbsfit cotton plug method exhibit®^* diff«r*n^ ® 
of stedlin'I® ** different concentratinns and u 
tthtn h.OSfii colchicine «f>plled for ^ hours a day 
two and three days, all the seedlin*!* survived, r 
trealwent with h,$% colchicine for 3 houxs ' 
two and three days, percentage survival * * 

S5.«3 respectively, i^hen coiehidn® J 

„ „ ^ iO.O. an*^ 


i) fiia&siisaja-stitB^ 

In the seed treatment ■ 
colchicine for period® of 4, 6, 

2, 4, 6 and 8 hours polyploid pla*®*^ 
Similarly In the issserslon ®etlw>d# ’ 
treated with 0,©S%, 0*IX Md 
a hours tetraploid plants could P®^ 
chroiios^ doubling s^is twcceasfwi^' 
apical toad trea^ent sdiereiii eel.®**** 
strength was applied fee a heure.® 


,jfith h,05^ and 3*1''' 
g and 24 hours 
I could not toe c’ 
when stedlid^® ' 
colchicine f"**” ^ 
p» ®tot.*in®‘^* 

y Induced th -- 

clot solute®** « 

#iiy f®y 2 
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InredialelY »fter troatnent of the anlcal bud» of 
the seodUnqs, the f'«t pair of leaves gradually becorne 
darter green In colour and thicker than the untreated ones 

The Induced tetraplold of MataU I'** 

of primary and secondary branchns In crmparlson to Its 
diploid counterpart. The nueber of orlm.ry and secondary 
brunches In diploid and tatraolold olants were 5 and 9, 

2 and 3 roaooctlvoly. Cg tetraplold plant shows 

height (W.O cm) as compared tn diploid (in «). utw. of 

. . i*,a« thicker with shorter In 


2. '''lYI f? flrrTlin maturity.!. 

delayed flowering and conaaguent maturity woio 
obeorved in tetraplolda In ecntraat to diploids. 

After sowing, the C, plant taken 127 days for hud 
initiation and 147 day. for M per cent flowering. uh«.a. 
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for bud IfilUatlon and SO par cant flowarmq in 
,ld olantfi ware t12 and 13© reapeetivtly* U^m 

id for full dev®lof«»«nt Into flower in % nia”" 
sId plant® mm 14 and 12 respectively and days betw«n 
initiation to maturity were 36 and 36 In the diolold 

Induced tettaplold respectively, t® 

w»r® observed to be 192 and 205 in diploid 


In C* plants* days from sowlnp to mo 

ranged frnir 108 to 1?1 and days from aowinq to flower> ( 
ron.|Od from 130 to 143. The days taken by bud for full 
dmeloomont Into flower and days from pod Initiation to 
maturity ranged from 12 to 10 end 34 to 40 re.o.ctlv^y 
uaye to 50 per cent pod meturlty ranged from 200 to 220 

In these Cm plants# 


-“'1 thicker and darker 
breadth and decrease In 
CTable*112) was noticed in 
he leaf length and breadth 
respectively as against 
Rfduction In petlal'ir length 
2.0 cm In inducwd 

The surface 
cows'isred 


The leaves of plant vy#re 
green in colour# increase In L--^. 
length of loaves 
comparison to It 

in plant was 4.5 cm and 2*4 cm 
4,6 cn and 2.0 cm In diploid 
¥as nbfierved in plant »s it was 
tetraoloid and 2.30 cm in the diolold plants. 

was also more hairy 1« tetrsoloid as 
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The inchiced tetra?5l©14 (C^) of 
^6 pet cent pod lettinn 9® 8a<ain®t 6 

diploid, to S ^ 

r^tae p'^in^j 21*0 pod settlnp. 


In pod breadth and decrease in poa 

plant of t* iiasala ipnqth &i 
1*3 cw! and 1*7 c**' 

of totrapliild and 

Thus a slight 


An Increase 
length was observed in 
tetraolold and diploid pods was 

r.’suectivalv. ’‘hllB of POci« 

di lolt: >•'30 o.n cm and '1,6 cm rospsctlvely 

rx 5 ^ «i*« of tetraploid and diploid wa» ©br.tn 

dlif.cmco lo pod .i« of Wtrapio <,1 lold. Th< 

as it was 1.04 cm' in plant an • r^maared 

of tetraolold (C^> Plant «er. more hairy a, compare 

to dinlold. .iumhor of chamfer, por pod and number of .oed. 

oor 00.1 wa. ob.orved to be 1.6 and 0.6, 

induced tetraplold (C,) and diploid «■«;«* 

induction in «.d per pod wa. observed In 

letioolold. Ihickne.. of pod waa 0.60 cm In 

and 0.450 ca In dipioi<4* 



In C. oiants pod 8l*«t ranged fr?» 0,9 to 1,52 

th-r av:0ra<|» b--ing 1,20 c»® six©. Thickness of ' pod 
rii.n«^sd the averaci© h©lng 0,50 ctn. 

in thesa plants^ inumber of chartiers psr ood ranged fro’u 
1-2 and the nymb* r of seeds per pod ranged ftoni 0,5 to 
2*0» the average being 1,00 seeds per pod. All the nods 
of C, plants ftydled, showed short and denst hair. 


Percentage f ■'rtlllty of evult was 27,2? and 35,0 
in indyced tetraoiold (Cq) and the dinlold rtsnectlvoly. 
In nlants it ranged ftort* 32,0 to 50.0, the average 
being 41,0 per cent ovule fertility. 


The seeds of plant were t»^iclc©r and «ore bold 
in cninparlson to diploid. Average thickness of »e®d mu 
0,40 cm and 0,34 cri' in tetraplild and diploid respectively, 

a, so,d thlc,ne« «w<l f«m 0.38 c, t. 0.49 c. 

the average bPing 0,42 cm. 


In C^' Plants too» reduction In the nw»b@r of 
mt unit area was observed and the n^oan vaiu»^of 
•?,0 stomata per unit area was recorded, ther.e plants 
the ®ii 9 of stomata , ranged fro« 258 ^ to 283 the aw^age 
bplmj 274 II CTable-Ht). 


Mitotic ftudits in root tin celit of colctticln® 
trt'M'M seodB of a. ilng^ta revaaltd different polldy 
leaves &s 4nt 8n and t6n {FXat@«»25| Ftqs« 14,15) CT3bli-'t2@) 
at different concentrations and durations* 0,025:C colchicine 
solution nsed far 6 hours brought about only condooiation 
of chronosonef* AhUe at f},05% concentration and 6 hours 
duration of treatment, 3*12f^ cells showed chrnisoiowie 
doubling ('^n « 44), In the troatnont with 0,i:i concantratlon 
and 6 hours duration, numerical chanqns in chtftmosoTWS viz*, 

44 c-.d 8B ‘mm observed In i9.7a‘t and 13,3/: colls respectively. 
In the treatment with 0,2;4 colchicine apolied for 2 hours, 

44 chtm'Monen were observed In colls and in remaining 

92*35,4 cells 22 condensed c^'twos^vies were observed, when 
0.2.<» colchicine atplied for 4 hours, 22 »nd 44 chronosoiftes 
were observed in 54*0 and 46*0 p-sr cent cells, respectively# 
•then 0 * 24 * colchicine apoll«<- for 6 hours, 4n and 8n ploidy 
levels wiero observed in 8! #5 and 13*8 per cent ceils 
rosoectlvoly* The highest concentration Co*2.i) of colchicine 
solution whon used for 3 hours duration resulted In 
cells v1th 3n 15.04 cells with 16ii chromosowes. 


Me ids i s: 

Meiotlc study in plant revealed various 
cbiWoBcme associations as quadrivalent, trivditnt. Divalent 
nrd univalf^nt at isetaphase-I {Tabit-121)* It is clear 
frw!K the IabliJ-12t thut at metaphase-l, quaarlvalents ranged 
frop D-»3 with' 4.72 per cell. Trlvalent, bivalent and 
univolfsnts ranged fro® 9-1, 6-21 and 0-12 with 9,03, !2 *j 4 
anti 0,93 per cell respectively. The maKiwwcm mmmsT of 
8 iVe v;as observed in 20.64^ of cells* The muxln^um freni.ncy 
cf tnt^ cell® were observed with chromosowal association* of 


5 IVs# + 12 Ils CPlate*t9j Pig# 1) In 34«9^ cells. At 

iR§)cl»r'.«® niaifife^r of 12 univalents wait abmwnd 
in 3,44,i cells* Chiasm* fjtegutncy *s observed at roetaohaso-t 
¥ias 40,5 c^ll In C^ olant (Pafel©«*123), At anaohase-I* 
unetfual distribution of chromosomes to the poles CPlate-19| 

Fig, 10) (205 24) was observed in 5,26% of MCb and in 
rwr.lning 94,58/a cells* eguai distribution of chroraosoTOs 
to the poles was observed (fabie™124). At spotsd stage 
tetrads, polyacls {Platt-19| Fig, 5) and micronuclel were 
0bs<?rv«d In 9?#22»', 3*33% and 4,44% cell* .resoectlveiy 

{ 1 abie««1 24 ) , 

Hpductinp in pollen fertility was observed ** 
cofDpared to dloloids as It wa* 82.5A in induced tetraplold 
and m In th® diploid# ?/tarked increese In pollen size was 
obS'*rved In tetranlold olant. Fertile pollon sir® wng®d 
from 36 b to 48 ja with 43,6 b diameter Chlat«-19| 

Fig. 6,7). A slight reduction in the number of pollen grains 
per microscopic field vies also observed. In diploids 
f.,/rlile pollen size rHonecI from 3<>.42,6o. 

Cy to logy . A CC|), 

«) i,i.to.slfj... 

Mitotic steely of plant revealed 4n,w 44 (Ploto-13f 
F‘g# 11) at softiutlc raetaohas® of root tin cells# 

yplotlc stucles were canried out in 2 tatraolold 
plants seoarately# 

data ..n chr<M« 80 iMl .Moclatlans rovoaled pollen 
grain rsother cells with waryln? nuober of quadrlvilsnto, 


i> 1 

biv«.|tnti ttnivtltttts at aataphaf®-!. In this plant • 
quaclrivalents .rangad frost M with 2.47 ptr call, AM 
siaxifwa nuiBber of 5 IVs war® obaarvad in 34,05jC c®il«. 
Bivalents and ynlvalants, at ?n#tiiph«s®-I, ranged front 
1S-22, and 0-44 with t3.2 and 2*36 ptr call rtaotcilvtly 
{Iablo-!22). kmimm nwsiber of 22 blvaltritt CPlat®-19| 
fig, 8) were notlctd in 22,70^i» calls, Maxtewa nuntber of 
44 univalents CPlatt-19| Fig, 3} mm observed in 4,54% 
ctlls, Chlaswa frequency as observsd at rnttaphase-I, was 
34*22 per cell in this plant CFabl@-123), 4t anaphit-'- •-( 
unequal distribution of chromosoiftes to the poles was 
observed in 2,22% cells and in remaining 97,7% cells 
equal separation was observed* At sporad stag# tetrads* 
polyads and wtlcronuclei were observed In 96,47M and 
2.35% cells respectively. 

Pollen fertility percentage was 34,7 and fertile 
pollen ilz# ranged fro'n 42 u to 48 u with 46,5 u mm 
diameter C i'abie-124}. 

Plant Ho, 2t 

The data on chroasosqael associations In this 
plant also indicated varying number of quadrivalent! and 
bivalonts at <netaphase-I (Fabl©-t22), There were 6 IVs in 
25,20% cell, Apiq the -axinufa frequency of ceils observed 
witii chrorsiosoffial association of 6 XVs 10 ils 
(Tabla-122), At metaohase-l* quadrlvaienta ranged from 0-6 
with 3.63 ptr cell while bivalents and univalents ranged 
from 12-22 and 0-4 with 14.49 and 0.36 per cell, Maxiwsi 
number of 22 bivalents were observed in 13,10% cells and 
mnximm ftmr univalents (Plate-19| Fig. 9) were observed 
in 6,55% cells. Four quadrivalOTts (Plat@-t9| Fig, 2) were 
observed in 13,10% cells at m#taphase-I. Chla#»a frequency 
as observed at ffletaphate-l was 42,34 per cell (Tablt-123), 
At anaphast-I unequal distribution ©f chromoBomes to the ^ 
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OitoKoiioia® asftociatioiis at - X in At^losia 

liiieata CJ*€ 2639) 


Ch£ORi0som9 nsffiaciatiem at 


mm of 

calls 

stttdiodi 



1 44 S • i2 - IS 34,0S 

3 » 16 » 8 13.18 

2 • IS • 3 6.81 

2 « If 4 a 4.S4 

•«* «• 22 • 1© 22*70 

m «* IKS 2 4 8 *09 

a. mm 44 ‘2 4*54 


Rang® 0*-S *• tSm2Z ©*44 

nmm 2.47 » 13.2 a.3o 




lesSbXmi •> 3.33 

M-l 4n I.R^e«d t:etr«iploia 





" - 19 trntxapiam ©f A. Mmm 

-’io. 1. ® » XI-- at »«taphaa,HI 

Fit,. 2. 14 IX-. at 

Mg. 3. 44 1.3 at ,ietapha39.i (c^) nb. 1 (* ,■ 

Fig. 4. I,a<,rrarfl3 at inaphase-i (Cj) ho. a, j 

Fig. 5, Hatad win. ootaai tetrad (c^) 
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jc^matic chrcwioscmes at Hetiphag® (cJ (X IS# 
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Plarit._..SMia d3eM.^ 

fh# ®ifmm 
studi«d Irt »e@d and 
Sarvival p«rc»ntag« 



In »00d txmtmmtf piaiit aiifvivai varied f t« 

0_50:;. The hi-jheet (20») h.vli.9 b.«i recorded with 0.«:5 

eolchlclh® applied for 4 hour.. In the treateent 

lax G hours. 10 por cent pl.nt. .urvlv.d and when 0.00^ 

colchicine applied for a «.d 24 hour., plant, could not 

0,. survived. In the tre.tm.nt with 0.1* colchicine 'dpllad 

4 hour.. 10 per cent plant, witvlval 

10 the irealnent with 0.1* colchicine applied for 6, an 

24 hour., Plante could not be eurvlved. In the tree^nt 

,111, p.p", colchicine applied for 2, 4, 6 and 8 ho r , 

clcnts could not survive. The .eed treatment wa. not 

L;cnssfu1. main cau.e of failure appear^ 

drastic effect of colchicine on roots, which failed to 
draetic . ceedllnd could not dtvaiop 

produce lateral roots and hanee eee a e 

properly after respective treatments. The 

.urvlvert after the treatments were also found to ha 

dlolold on their cytoloplcal eramlnatlon. 

v.hen .eedllngs were Immeraed In (l.ns* aqu.ou. 

1 1 artiof-lon fnt 4, 6 and B hours, parcsntag® 

coici , > ort ft ?0 0 and respectlvslv* 

survival Observed was Llchlcln. .olutlon 

Vil en scodllnns were inwersed In . ...ailnos 

fox 4 and 6 hours. 26.5. and 5.56 per eont 

survived rnspectlvely. 0.1* colchicine when *0011. 

suiT?Av«su J «„rvive. Whtn setdlinqs mm 

a hours, seedllmjs could not survive, n 

iwicrsed In coicnxcipe ware 

4 eurvivtd and when tb@ s»®dllng® mt 

coot seedllnss survived a 



aopliftfl for 8 hours & dav® 
d thrci® days, all th® s««dlliids sunrivsd. In 
.«t with colchtcln® mplM for 8 hours 

me, two and thrae days, percentif# iW'fttfti 
j was 90*0., 85.0 and 70.0 t®8Ck®ctivoly. 
icin© aopllad for 8 hours a day for ons 
joedling survival oercentaoo was 60.0 ?4.0 

Iv, mm 0.2% coichicln® aoplisd for 8 


n the seed treateent with 0 . 05 % and 0 . 1 % ' 
or 4 , 5 * 0 and 24 hours and O.S^ for 2 | 4 , 
lOlyplolds 'plants could not be obtained. 


in the trsatffonts mtn u.w^ 

6 and i hours, totraplold plant® 
ioiflsvsr, chrtsratosofi® doubling wa* 

:eci t rough the apical bud troatnents 
} solution 0 . 2 % strength was appil ««1 


lnducid.^it i£a^L§M^ 


C«,Mratlv. norphological eh.ract.r. of 
iced tetraolold, of A, £,l3aU&U& *” *'*.. 
i-ia«. detail ods.ivatlone Mrtalnlng ■« 
,gy ef diploid and indoctd tetraplold of &. 

>l4l. are presentsii here. 


tr«a1»«bt of the apicai 
>alr of leave® gradually 
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clarlcer grp®n in colour and thlektr th.-»n th# untr©at«ci 
Th# inducod ittraolold plant of A. 
oho'wed letf numbtr of orlnary and teC'-ndary br.inc!;ef 
in toraparlson lo Its dli’loid counttspartn. The n««*H:r 
of primary and stcondary branc'ts In diploid and 
totraploid plants wert 5 and 1\ 3 and 5 rts««ctlvoly* 
Tetraploid plant showed reduced height {!2f m) m 
cnr'r.artd to dinlold (127 cm)* of induced tettanlold 

mm thicker with shorter internodes In comparl ton te 
its dlolold. 


In th# generation first pair of siirpl# leave* 
mva darker green In colmir and thicker tham their 
diploids, in Olantft the number of primary and 
secondary branci.es ranged from 5 to 9 and 6 to 12 
rM'-ectlveiy and stem height ranged from 120 to 13^ c«, 
the average being 12b Cin* 


2 . 


t-'elayeci f lovering and .maturity were oh«erv=^ 
in ttJtrafjlolds In contrast to diploids. 


The Cq plant of induced tetraplold taken 130 
days f.x bud initiation and !b1 days for bO per cent 
fiowarlng, »»herea3» days for bud Initiation and M per 
c»>rit fiov/erlng la diploid plants were 110 and 130 days 
r?n{.«ctiv©ly, Uays taken by bud for full develoi»i#fit 
Into flower In plants and diploid plants were IS and 
12 respectively and days between pod initiation to 
xftaturily were 41 and 33 in the Induced letraoioW and 
dltsloid respectively* days to 50 per cent nod trsatiirity 
i^'ero observed to be 227 and I*”*? in plant and l‘‘elr 
dtriioicl respectively. 



In C^j plants* days tv-^m sowing to bud Irslti^tKlvn 
ranged flow 118 t© 132 and days ftm sewing to flo'A^r^rjg 
ranged frow 140 to 159 • Tha days tak«n fey feud for full 
df?Vi 4 lo©i"Wt into flower and days bttw«en pod Initiation 
to maturity ranged from 13 to 17 and 32 to 4^ 
rof.roctlvoly* *^ays to 50 oer cent ©od maturity ranged 
frory, to 220 In those C, planti. 


The Itaves of Cq olants wore thickor and darker 
green in colour. An increase In length and breadth of 
l;Mves In plant CPlattw20} Flq, 1) was noticed In 
comparison to Its dlDlold counter part. The loaf length 
and breadth in olant was 5.3 ca and 2.4 cw rssoactlfply 
as against 4,8 m and 2,0 cm in diploid, Petiolar Ipngth 
was observed to be slightly increaitd In th# Induced 
tetrnoloid as It was 1,90 c« in plant and 1.70 esi in 
the dlDiolf', The surface of leaves was also «or# hairy •• 
compared to those of dloloids. 


In generation, length and breadth ©f induced 
totxaplold plants ranged from 5,0 to 8.5 cm and 2,0 to 
2,6 cn resnecti vely. The leaves of plant® were ilto 
ti icker and darker green In colour. The leaves of 
slants shov/od vlgcMir ^n lengt*’ and breadth, ©vj*® dlf'’'."-' 
as well as plant, Petlolar length In thta® nlants 
ranged from 1.5 to 2.2 cm, the average feeing 2,0 cn. In 
all the C. plants, the leavet yiert dentely hairy. 


Flo y.eri. 

Th® tetraplold plant (C^) produced Uroor flowor 
an co'*r>arod to those of dlpleid (Plate-20| Fig, 2). Iht 
si 2 fj Of st-.iPdard petal of pi«it wat 3,8 cm as uMinst 
2,55 «/ in diploid. Sioilarly, the length ©f itylt was 
also inertaseci In the tetroploid (1.9 c» in tetraplold 
snd 1,6 m In diploid,)* 



In C. plant*, »lta of th*» atandard 
frren 3*61 to 4,8 cia^* th« averaqf# bttncf 3.9^ !ricrea«« 

in sty lor length wa* also obienrad. It ranged from 1,?!. to 
2,1 cm, the avsraga being 1,9 cm. 


The Induced tetranleld (C^) of 
shov/ed 12,5 ror cent pod setting as agalntt 38,0 »9T cent 
rod sotting in the diploid. In it ranged from 15,2 to 
22,5 per cent, the average being 18,§ per cent ood stitlnf. 


A »ilght reduction In pod ilx® vm observed in 
Cq plant as compared to diploid. The site of pod* were 
2,52 and 2,32 cii^ in diploid and tetraploid reeoectlvely, 
Thlckneat of pod wa® more in tetraploid a* It was 0,5D cm 
in tetraolold as aoalnst cm In diploid. The pert* were 
more hairy In case of tetranlold nla*it a® cneipared to 
diploid, A marked difference in the number of teedt per 
pod was noticed {Tablt-t26), at it wa« 2,50 in ciiplolci 
and 0,50 in tetraploid. 


In plants, ood site ranged from 2.24 to J.ie cm 
tho average being 2.48 cm^, Thlcknes* of pods ranged frost 
0,56 c*ti to 0.63 c®, the average being 0,60 m» The the^i® 
plants, naniber of c>--a«toers per pod ranged from 2 to 3 and 
ti'i© nuwbcfr of seed* ranged from 0»T to 1*9, iht ®¥<^rigf 
Kfijinsrt 1 , 1 All the ped* of C* oiant^ stiisJleiJ 


Percftttage fertility of ovule tea* 18*51 and 9'»5 
in induced plant and the dlpield reipectiwly. In 
slants It ranged fro® 2S.6 t« 51,2 per cent, the pvgragt 



ml VI 36.21 oer tm% 


■^'he s#®ds of Cq plant wort thlclEtr and wort bold 
in cottoarlson to diploid. Awtrago thlcknoss of i«od w»i 
n.40 cm and O.M eta In diploid and totMploid rosiioctlwly 
In Plants, sood tHlcknoss yanqiod fro® ^.50 to O.ftO c«, 
thn ®v»»raqe b«lng 'I.SS cm sood thlckntss. 


3 . ^toaat a .1 

I'.arkod Incroa*# In 'tl*® si*® of stwota In 
tetraploid plant over tHo dlolold wai notietd. 

Th® liwgtb and Proadth of stoaata was 2! ju and IB ^ In 
totraploid whll® It was IB u and 15 y in dloXold. Ho.wor, 
totranlold ®xh1Mt®d loss#* of st«.»au (6,0) por wnlt 

«r®a as cc«iparf»d to diploid {7, 0). 


In C| olant* to®, reduction In th® nunbwr of iiotoita 
atts was obatrved and th# swiin vaiu® on 4.8 itotsata 
araa was r®cord#d* In th»s® C. plant#, tho ill# 

:.a ranqtd 318 ju to 378 P, th® avoraq® btInQ 


tfltotlc studio® In mot tip coll* of colchicln® 
stPds of ii. r#¥nal®d d!ff«r«nt ploldy 

Iwrl* as 4r«i 8n» and 16ii CPlat®~24| Flqs.5,7) CTabli~»127} 
at different concontration# and durations. 0 . 25 X colchicine 
toiyiion when wstd for 6 hoars broudht abm»t only 
ccnclwsation of chroiiioso®»®«. »t 0.05% concent ratinn 

and 6 hours duration of treatment, 6.6 per cent €»U« 
si, owed cliroreosom® doahllim !••• 4n •» 44. In the 
with 0*1% concentration and 5 li«ir* ^Airatlon, n'ar"i®f'^Cil 





chanQO® In chtomBomM vli.t ^ w«r® ob»»tv®rl In 

3'^,0 orft cent ind !5,0 i>«r c»fit dividing cill« 

In th© treatmtnt with 0,2^ eolehlcin* annlled for 7 ho«r«i» 

44 fthrommornm w»ir« obiCfvnd In 20»0 ptr cent €*lls and 
In remaining SO.O per cent celltf 22 condenttd thrmmmm 
were ©toservtd, lerhtn 0,2% colchicine applied for 4 howrs, 

22 and 44 ctra»osw»«s wera ^terved In 30 and 70 p'-t-r cent 
cells rcaoectlvtly* 'fthen 0#2% colchicine applied for 
6 hours, 4ri, 8n and Ha ploldy levels were ^*«re®d la 
84,0, 11*4 and 2,85 per cent cells respectively* "The 
highest concentration of 0,2% colchicine when apfsiled for 
8 hours, Increase in percentage of cells having »oro than 
44 chroisoscmies was observed (48*031 cells with Sa chrcunosoiits 
and %2,n% cells with t6n chro«osffl*es 5 , The treatment of 
0*2^ concentration for 6 and B hours duration brought ell 
polyploid cells. 


Melotlc study in plant revealed various 
chromosofaal associations as guadrlvalent, trl valent, bivalent 
and univalent at metaoha«e-I (Tahle-I^S), It can fee seen 
fr.'.’iB the Tabl»-*128, that at »etaphase-I, guadrlvaients 
ranged from O-lt with 4*31 per cell. Trl valent, bivalent 
and univalent ranged ft(m 0-1, 0-20 and 0-6 with 0,13, 11,5 
and 0,65 per cell reioectlvely. The »ailmjt> numtoer of II 
ivt {Platf?-20| Fig, 3) was observed In 19,98 per cent cells 
and 10 IVs 4 2 lls CPlate-20| Fig. 4) in 6,66 o«r cent 
cells at »etaphase-I, The maximum nueber ®f 6 univalents 
’Suit observed In 2*22 per cent cells. Chiawa frequency s« 
'}b$f>!r¥^d at netaphsse-I was 39.8 per cell (T»hle-13h), 
anaohas©— I, unequal dlstrlbutlwfi of chfoeospsits to t^e 
o©i®s C2ts23 and 20i24) wes observed In 2,0 and 4.0 mr 
cmt cells respectively. However, In the tOTalning ^4.0 cnT 
cent cells, equal seperatlofi of chroeosopts I© th« poles 




polyadR mm ofestrvtd in 8?^, 92 and 3,52 p«x tmt cells 
rc-ioectivsly and In 7,02 pftx tm% csils ffilcronuciti mm 
noticed ( ), 


In th® Induced tetrapield nellen fertility 
ocfrc0nt-'<<i@ was %*2 and fertile pollen sli® ranged froi 
42-51 ju with 43,2 a#an diiMter {Plttt-20| 10), 

Thus a marked increase In the sire of fertile nolltin 
grains v^a® observed as compared to Its diploid counterpart 
where pollc*n sir* ranged from 3 ^t-42 m m slight rtductiofi 
in the nunb-^.r of pollen grain oer unit arte was also notietd 


fUtotlc study of plants revealed 4n « 44 (Plste-2d| 
t’ig, 11) at sciatic metaphase of root tin cells. 


*^elotlc studies were carried nut In 3 tetraplald 


olant* separately 


P lag .t. .,^.0.,. U. 


iiata on chromosomal asaociatlons r«v««led pollen 
grain mother cells with varying number of guadrivalents 
tmd bivuXents at metaphase-I, In this olant, at rtet«pha*#-i , 
3?, 5 per c«nt cells with 6 guadrlvdlents, 30, o mr cent 
cells with 5 iv^s and 7.5 per cent cells with J IVt were 
observed CTalile-129), A range of Quadrivalent* from 3-4 
with 3.85 p-.’r cell was recorded, aivalents ranged frw 0-22 
w:th 13,45 per cell and univalents ranged frm 0-44 with 
2.4 per cell, Bmimm (32,5^) eelle ihosftd chrwr.otn^^ial 
assoc I liition of 5 IVs e 10 He t^aPle— 129), Man* . ■ 

of 22 IIs v^trt observed In 20,© per cent cells (Plat»-20| 

5) and forma tlen ef 44 uiiivalents were recorded In 





2 ? 7 ' 




".uO oer cmt of PMCs. frequency a» ofentrvRfJ at 

w-?tocha3<'^l wa® 45,:^ per ceil {T»bJL®«13'5) . At anaohass-I, 
«p<5qual distribution of chiM^os<wti to the ooleis wat 
otwiTved In 3.07 p«r cent cells and eqyal leparatlon of 
cbroi-^oswies In the remaininq cells, at the soorad it/iffo# 
polyads (Pl®te«20| Flq. 7^8) and mlcr©4i«citl wtrt 
oiiserved In 3,33 and 1,11 per cent cells rttnectlvely. In 
reaalnSnq cells tetrad foimatlon was registered {T-ibl#«131 
Pollen ffi^rtillty 87,6 per centf and fertile pollen 
sire ranned from 39 ju to 51 m with 46.S m mmm dia«et«r» 


Plan t i^o. .2.1 

The data on chriwososial associations In a«t«titr»- 
pioid also indicated varying number of cpiadrlvalsutt and 
bivalents In different WiCs (Tabie-12f). ^here were 7 IVs 
Ifi 15,36 per cent cells and tha itaxlaua mimbor of cells 
showed 6 I Vs 4 10 II C33,403&), CKiadrivalents ranged froa 
3-7 with 5,43 per cell and bivalents from S-1® with 12,46 
pr*r cell# Chiasaa frequency was 40,25 per cell at isotaohaae-l 
CT«ble-130}* ''t anaphast-I unequal distribution of chroewiaoaei 
to the poles was observed in 3.92 per cent cells and in 
remaining 94,08 per c*?nt ceils, equal teparatlon was 
observed. At snorad stage, forwiation of tetrads oolyada 
and wlcronuclei was observed In 95, 2§, 1.90 and 3,^0 oer 
cent ceUf resoectively. Pollen fertility was 12.0 o»r 
cent and fertile pollen sire ranged from 4?-51 with ag,2^ 
mmn diameter. 


In this plants, meiotlc atudy revealed quadrivalent#, 
bivalent® and univalents CPlate-20| Fiq. 5) CTabl<f-t29) * At 
»5ett»h*8€*-I, quadrlvalente ranged frcen 0-6 with a,?>t nft 
cell and blvalente ranged frow 9—22 with 11.00 p^r c*?ll. 
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Univalsnt^ ranged fwm 0-4 with 1.46 Ufil¥alents per cell, 
’’axirsum nur’^toer of cells w«-« observed with chr^osonal 
ar.soc lotions of 6 I^s ♦ 10 lie i^hlaima frequency 

as observed at metaphase-I wee 38.84 per cell C fable-1 30). 
nt anawhass-It egaal sereration of chromosemts to the 
poles was observed in *11 the ceils studied. At erorad 
st&oe only tetrad fonsatlofi was observed, Hllen fertility 
p»#rcontago was 93,6 and fertile pollen tlse ranged from 
42-54 y ^%ith 51,3 « wtafi dl»»«ter Cftble-131). 

iMaiUl 

Xhe effects of colchiclfi© on seed gerimlnation at 
different concentrations and durations of treatfrents ere 
sufwyarlsed in {Table-132), 01 tails ere as follow*! 

In the treatawmt with 0,05^ colchicine «c»luil©n 
for 4, 6 and 8 hours percentage seed ferwlnatlon was 
observed as 90,0, 80,0 and 70,0 rosnectively. However, in 
crolonged treatment for 24 hours m seed g«r«lnation 
was observed. In the treatment with O.lii colchicine applied 
for 4, 6 and S hours, teed gonslnation perctotac# m» 

*^n,a, 70,0 and 50,9 re8;^ectlvely, seed gtraination was 
noticed when 0.1/i colchicine solutl'>n wss applied for 24 
hours. In the Irtatwent with 0,^ colchicine solution for 
ooriads of 3, 4, 6 and 8 hours, seed germination otpceniag# 
watt ^0,0, 80,0, 60,0 and 20,0 respectively. The tlnjo taken 
by treated seeds for germination varied fr<je 2-8 days 
th» untreated seeds gesaiinatlon in 2-4 days, 

Ian ft survivsi t 

The effects of colchicine on plant survival wa«^ 
studied in sead and seedling treataient (ttble-132), Bnrw'.-.. 



pMcsnts.'-m differed in b.-,th the toe.-.tn.ent. 


I'K 7 ! ,uxelv=l e.rled fr« 

'vlth h .-5 3 

colchicine tr«aterf for 4 and h hours* .‘vhile la ion.-iff 
’JiimtUm trost^ents (for f? ^nrf 24 hours} hiint^i ca»*ld 
not m^rvivo. Sl,..Uor,lv ,in th. tr«t.enu“l.e. 

M,. aooii#d for 4, 5 , 9 and 24 hours* 0 . 2 ; for 4 , 6 
and E hours, nlmU coulcl not awrvlwo, Tha 8 otd troatrent 
was not suecsf.afui, Th« c- 5 i!®® .?f mun inrir^arad to b«s 
th® drastic of colchicine. ca roots* which faUtcJ 

to orodyce latwal roots and hence rnmingt cmU not 
develop oroporly after respective UmtnmU. The pianti 
w^ich survived after th& treatwnts wm also f®ua<a to b» 
diploid m their cytelogicil mminAtim, 


were iiBmtrses in 0 , 05 ^ colchlcln# 
tolytion for 4 , 6 and 8 hours, ptrcimtagt toedlin^ survival 
«s 60.0, 40.0 and 40.0 rMptctively, Ihsst •eediingf 
.wraersed in O.t^ colchlcin* tolutlan for 4 , 6 and 8 hours, 
,hs survival percentage was 12.0, 4.0 and tO.O rtspoctlvsly 
out per cent seedling# survived after th® tret teen t with 
*2h colchicine for a period of 2 hours. In other txtatrasnti 
ur 4, 6 and 8 hours no setdl'no survival was 


Colchicln# tMatfi.'ont of s«odiinqs through 
ab.sorbanfe cotton eoaklmi Kethod ©^hibUiH* differ® 

^-.•Tx i if,.,x tif 3..*©4Liin<';ij 2f ?j:rent cc^nC'isf'O'tr^itions and 
7uiatl tho traivfcwents <>f colcl^iclm? f yr 8 

a ih'i fc:r t-.p an.*; t;:re»j di-.y'j, suxvlv;,'! 

vras 17*0, 80,0 and 07^.*^ r. o-iactivoly* S. 
coJ.cliicI . 1 © solution wren aornlied for 3 hours a dsy fox 
fc.-o an.r: tfrxxje clays siirviv*-a of oee^linqs wa? 53.3.;, St$, 
an-:’ 83.3,"; re5''5ectivoiY. In thr traatemts of 0.2“fo sold 
C? hovrs « day for one. two an^l thrfts dai^ss. 


Percwtaqc of ^mtiUnqn mm 80.0, $0,o and 13.3 r»spectlwiy, 

«) ii££la^fei2!LM-J ^a^ 

Pelyploid tmU not t»# inducod In ®t©d m well as 
nmcrnmt »i#thod trsateents. Chronowiis doybling 

was successfully Induced through the apical hud 
whernln 0*2/^ colchlcirt® aopiiod foy g hours a day for 3 

days (Tahla«*1 J2) through absoAont cotton plug soaked with 
coichlcin® tolutlon, 

, Pa Atvlosl a yo luh Uis, 

M.g rphglQg yt 

CoTSparativa moruhological characters of diploid 
ami Inducee^ tetrayloid MiMiIIl MalMtellip CCg and C^) are 
sum'^arlsed in Iable-»133, Opttils obtf^rvations pertaining 
to ^*‘0 ^ictf'holoqy of dlplplc! and induced tetraelolcls of 
Al3ilM.4jL IJUlillll-iA® as follows s 

and p lan^ spread ^ 

Im.rretHately after t.reat«'®nt of the aolcal butfa ©f 
the seedlincs, the first pair of leaves gradiiiily becow# 

gretn in colour and th-icktx tl-^an the untreated ones. 

The intluctKl tptraplold of £«tyl.Q.f,la vaiMkUU showed loss 
nus.'ilrAr nf ,pri-,iary as well as secondary brsncl-ft In 
coii’oatlson to its diniold counteroart. The nu-rher of primary 
antr secondary branches in dlolold and tetraploid oiants 
w$r'y 1 and I2| 3 and 4 respectively. tetraploid plant 
shr,w#d reduced plant soread (35.0 m) as compared to diploid 
(92.0 cifi), ^tew of in«l«ced tetraplold had shorttr Internode® 
in costscarison to its ciicleld. 




In the first pair of 

wfT« darker qtmn In colour and thtcksr than 
t!-’oi.r cli?jilf>l,da. In plants, to© nunbor of priory and 
branches ranoed fro® 6 to !8 and 12 to 26 
»s-','ec -lively , Plant sorcad in thts® 0^ plants tamiad 
frcw -.jS t.o 1 .-5, the average being 85*0* 

In contrast to diploids, delay in flowering as 
well isuturity vias recorded in the induced tetraploids. 
Afti-r sowing, the plant took 175 days for bud 
initiation and 227 days for flowering, whereat, days 
for bud initiation and 50jf» flowering In dlplald plants 
wtero and 25S resoectively* Uays taken by bud for 
full rteveioi>!R<*nt Into flower and fma pod initiation t® 
mutViflty In plant and the riipioiu vf«re 21 and I5| 42 
•n«l Sh rosoectl vely. Days to 50A* pod maturity were 
r'fcorded to be 287 and 273 In tetraploid and diploid 
rtsoectivsly* 

In plants, d^ys fr:>ca sowing to bud Initiation 
rarj’^i) r.rw 165 to 1SI 4!id days fmn sowing to 5h^ 
flo .cTi-v;; r-,nv|ed frurt* !97 to 219, The days token by bmi 
for full dftvelopRinnt Into flower and from pod initiation 
to maturity ranged from to 20 and 3e to 42 respectively, 
Df»yf, to 50A ood isssturity ranged fraw 270 to 290 in f'esp 
C| plants. 

The loaves of plants were comparatively thicks r 
4n<i d.3X’k.;-r green 1-n colour to its diploid eounteroart, 
Marked iiior&aso in sire of leaves of Cg plants was 
ob@<r'rved (Piate-21f Fig* 1), The central leaf Itt length 


28 . 9 ' 



in C, asnaratlon Cwitrul l.af let length ana 

■fji-t'.Ali’i of t^tTaoloicJ >5la«t$ ran^^ed from ^^,5 to 

6.2 cm and 5.-<f to 6.0 cm resoactlveiy, Pctioia.? length 
in C| plants ranged from 4,6 to 5,3* with 4,9 

r,v« -etiolaT length. The leavet of plants wort 
aHo t!jlckj!‘r enr! darker green in colour. In ill t,h« c. 
plants* ti*« leaves were non-halry, ^ 


I h© Cu proiiucS'Cl fiowrs 

to those ol diploid, I’he sire of siandarci pettii of C* 
plant ^3,42 cm ' as against 2,72 cm^ In diploid, 

JlTtIl.«;rlv' the length of style was also 1,3 cm and 1,6 cm 
in tetT^iolold and dioloid reoptctlvely. 


In >1 olants* the size of st.fndard pftal ranned 
7 in 3,*15 cm^, th-? average being 3,**^ cm^. Increase 
r Isngtl! was also observed as It ranged frn* 1,8 
'n, tne avQToq^ hf-ing 1,9 cm. 


fhe induced tetranlold plant of A, xatekUlE 
'’* •• po'i setting In generation. In C, , It 
'!r. 9,6 to 21*0.^* th.e average b»4ng 15,01;, 


lebraploid plant had reduced pod size as It 



!.« CK In ttiranlold (C^) and 2,6 in dlnloid. Fndi 
of Cq nUnt showed 0*620 cm thickn®®! while it waa 0**y'4 
m i''i dirlold* Fods of diploid as well as tetranlotd 
(^lantis v;®!*** non—hairy* Ny^nber of chambers peir pod and 
nu»*brT of seeds per pod In plant was 2.3 and n.a 
rGsncctively as against 3.0 and 2*3 in diploid. 


in Plants, pod nltm ranged from 1.9 to 2*6 
th# average bsin^i 2*2 cis^. Thickness of pod ranged 
fr':n cm to ^h,70 cm with an average of 0*60 m» In 

t!:ese p1.',\nts, the nunhyr of c' ambers per r*ocl ranged frp» 
1-3 and mjr?.fo-"'r of seeds n-'-t pod 0,0 to 1.6, the average 
buing 1.10 seeds p«?r nod* Ail the plant* possessed 
dense-hairy pods. 




I'-^rcentage f^^rtlllty of ovule was 34,?<i in 
C'traoloid as against In the diploid. In plants, 

t r&i'jed from 26,6 to 51.24, tha average ovult fertility 
sing 40.0, a. 


Ti-o seeds of plants w^rt t>"1,cker and more 
In c-Xi arisnti to dif-dot'*. Aver'^gn of send 

w s 0,;”^ Cl! in plant as against err in diploid. 

In '^1 plants average seed t'-.lckness ranoed from h^'^on cm 
to 6,4*’^ C'.ti, the average being 0,33 cm seed thlckntis. 




Considerable increase in the size :vf stomta In 
tetr.;*' iold olants ovfr ti e diploid (Flate-/1 1 2,3) 

v.as noticed* The length and breadth of stofadta af plant 
’m& 1S*0 « and 12 w In diploid* However, the ttirapicid 


reduction in nuafoer of stomata por unit &Tm 
{S,0) m cawparo-d to diploid (8*0K 

i-p C| plants toOf reduction in the nuiribs#!' of 
GlaiPuta per unit area was observed and the rstan value of 
6*'.’ stomata per unit area was recorded. In these plants, 
the size of stoiaata ranged from 206 u to 278 u, th# 
avf*::/mjo holng 'd'sB u* 

Cc^). 

Mitotic studies in root tip cells ©f colchicine 
treated seeds of A, volubllis revealed different ploidy 
levels as 4n and 8n CPiate«24; Figs, 8,9.10) {fabl#-l34) 
at different concentrations and durations* The lowest 
C(oncentratit,in (0*025^^) colchicine solution used for 6 himrs 
brought about only condensation of chr*»osone», *hllt In 
0*06 'Si cells eschiblted chromosome doubling (4n * 44)* In the 
tr«atr»€*nt with concentration and 6 hours duration, 
46,2% cells were observed having 44 chroaoaoiaes and in 
remaining 62, 8v; cells, 22 chromosomes were observed. In the 
treatment Alth 0.21 colchicine for 2 and 4 hours, 44 
chroiisosomes were observed In 9*991 and 66*01 cells 
respectively and In the remaining 89*9 and 33,0 per cent 
cells, 22 Cfjndented chromosomes were noticed, ^hen 0,2>« 
colchicine solution was applied for 6 and « hours, cells 
with and Bn pioidy levels were observed, the percentage 
of such cells were 97.2 and 2.77| 46,0 and 56*0 
rosoect.lvely, 0,2.^ colchicine solution when aoolled for 
6 h'Hurn, aanisw ctllt (97,2%) ehowed 4n • 44 chrcraosor.es* 
The highest concentration (0*2%) of colchicine used for 
:S hours, resulted In an Increase in percentage of cells 
with more than 4n ploidy level (Tebie-134), Octopicldy 
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levoi otnorvod In 53. of coUt ond In 

4*5, cel In It was tetra»loldy, 

uQ-lmiss ^ 

.««lotlc studisii in Cg plant rweal!»d various 
jH'^oclations as quadrivalent, trlvalont, 

and unlvalnnt at -eta»>ha»t-I, It in clear ftm 
Tndb>-1T> th.-rt at nintanhasn-H, quadrivalent^ ranged from 
.^-3 vdth 5,34 per coll, 3ivalenls and unlvalonts 
itcn p-13 .and 0^ with 9,34 and 0,69 ner c@ll r#«ft®etlv#iy, 
fhp ff^ixteum number of 8 auadrivalants ^wr@ ob«erv*d in 
39,4ti» csJli. While mxiwiuH! (26,88:4) ceils were observed 
with '? IVs + 6 Us (Plate-2t| Flq, 4,6) chromosomal 
tssoclatl tft at r>atanhaaa«»I, fsiaxlTOiis number ©f 4 unlval«it» 
were <5bsorv??d in 11,53;« cell. Chlasma frtj.uency as 
racordod at m«taohas#-I was 4t.88 ptr c@,ll {Tabl*»13t), 
ht anaphas«w.l^ unequal distribution of chromosomes to f“s 
polfs wa« obR-'rved in 6,6:^' etlls and In remaining 93,24% 
cells ec|ua.I separation '^f chromosom'^s to the poles was 
ah^ervor: : lahln-*13?J, At snorad stage, tr-tradt, ©olyads 
(Pate-PI; Ficj, 8) and mlcromiclol wore noticed In 9?, 89.4, 
1.33 { ani 2, 66:'' cells res -ectivoly, Poiir.n fertility was 
Tk^ . significant Increase in fertile rollon size 
C?lato«2l| ^'iqs, 9, 10) mn observsd in induced tetraploid 
aa it. ra'rjo<»»j fron 21'»6! m v.lth 45,0 ju mnan dlaraet'iT, while 
In dlo.lol,£i| H rant|#d fxM* 30-36 ai* 

?4itotlc study of C.| plant revealed 4n » 44 

Gii.r ciios-wBijs (Plate—2t| Flo, II) ®t sswBiatlc metanhanc of 
r*'.-:?, di,£> ceils. 


A 9 • 

w »i 


w,®iotic studies wem carried out In 3 tetraoloi^ 
plants seoarately and the obsorvatlani aro m folio^'si 

Martt .tjj, lx 

Data on chromosowal assoclailant at ^4»| revealed 
pollen grain mother colls- with vairylng number of quadxlv- 
•l&nts, and bivalents CTable-136), In this nlant, 
guadrivalents ranoad ftom 0»7 with 2*B per cell and 
bivslenls ranf^ed froifs S>»22 with t6«2 per cell* Univalents 
ranged from 0-4 with 0*26 prr cell* Maxiimiw nupteer of 
7 quadrlvalents were observed In 13#33ii» cells* And wiMiiwm 
p'j'rcen t of cells (33,3) was observed with 27 bivalents 
at metaphase-X, ChroTOSoraai association of 3 IVt 4- 16 lit 
fPlato-aij h'ic|*6) was observed In 13*3;4 cells. Chiasma 
fre'-uency as observed at !r®taphas*i-i was 4b, 60 per cell 
(Table -\S"1 ). -H onaphase-I equal seoaraticn of chromososies 
was observed In all the cells studied (Table-»13^) # At 
aporad st,:-. e, mlcronyclel wer-^ observed in 3,75>i cells and 
in rcraalnlno 95.25'i* cells tetrad formation was observed. 
Pollen fertility was 7?.r;> and fertile pollen sirs ronged 
fr-p M with 45,70 ju mem diameter, 

Ifi this plant quadrivulentt, bivalents and 
unl’Mlisn I'l vif'crs* observed at ^netsphase-*t \Tabie—13S). Ihe 
quaclr': v.iients ranged from 3-7 with 5*46 cor cell* J'.axiffuti 
nur.ibor of 7 qyadrlvslents were observed in a8,57:i» cells 
and fslniwiis 3 tpjadrivniwts In 14, 28-^ cells. At yfietS''hasa-I» 
hlvclonts ranged frore S-16 with 10,64 per cell ind 
univalents ranged from 0-4 with 0,5 per cell, Chlasma 
frppypncy is observed at raetaphase*»lf wa* 39,39 pet coll 





Talsl® « 113 

Ooo^ar?it.ive fiosplwlo® of, dipJolcl Induced tDftteaplold of Atg^_te^,S 






i<o» of cJia'3i'C-rs p&w 3*0 ■ 2«3 2*6 

tio» of eesjJs per poB 2*3 0*8 1*30 
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^KCfaams.ne tSlatrlhutl^ at msphmmm - I In inaac^a t^aeapJoids of 

CFlfwres in p@tt®a«i©s@® are 
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PLASE . 21 t®tr^l©ld Of A* 

?i9« !• teavQs of diploid and totraploid 

C 2 loft mm «- diploid# one rleiht • twtca% 4 j 

Fig*, 2* stoiata of diploid Cc^) (x 6m} 

Pig. 3, .Tto.'aata of tetrayploid Ic^) Cx 

Fig. 4. 8 IV *B 4 6 11*3 at Metaphaso^x Cc^) |x 15ei^ 

Fig. 5* ^ I'l*a + 2 I*© at F.et<eph»il((^) 

Fig. 6. 3 IV* s 4 16 IX* s at ifetaphasii-i {c,) 
no* 1 cx 1509) ■ ^ 

Flo, 7* 6 iv*s 4 Id xI‘s CCj) rio.s {X 1500) 

Fig. 8# H«*rtd «;/lth tetrad (c^? Cx ^0} 

Fig. 9. Poll«j, grains of aipXoicl (x 600) 

Fig. lo. pol2 w nrainn nf tetriploid (,c 6oo) 

Fig, 11, 44 Somatic chro«f»osati£K at Mi’tui-ho&i')-! 

{X 1500) 







At an«ohas»«*l, Mn^qual distribution of 

t,l->s-''v'Rosofn<9;5 and laggards wart nbstrvtd In and j.-. 

cf>'j rsviftctiv^ay. In rtaalnlng 87.66:4 ctUt mm^l 

of c*^.rom©s«sti tn tl,» i«ai notlct*!* At 

snnrad staqe, formation of micronuciti wm ^t.frvad In 
5.8bV- colls and In chaining 93.64 ctlls t@trad» wort 
recnrcted (Tabie-l.is). Polltn ftrtlllty norcentugt w,i» 
p and fertile polltn sir© ringtd from 47—48 u with 
44,6 y mem diamottr {Tabl®«t38), 




At mots 4iasc-.l| qyadrlyaltnts rangoci from ;.U6 
with ^,2*? nor csll, Blvalsnts and unlvalnnts rangtd fro* 
and 3-6 with 12.64 and 1,17 or*r c«ll rts^tctlvtly. 

At !‘'#?t.if>has»— I maxlnum number of 6 guadr!v<»ltntt (Plat©— 21; 
^Ig. 7.') and 6 unlvaitnts wort obsorvtcl in 20,83 and 29.125^ 
ctlls re's 4tctl¥©ly, Chlaama fmmtmcy at notaohasa— i wat 
43,04 pet ctll (Tabi®-137}. At anaohaso-l, lagoardit wtrt 
ob^orvtd tn 3,33!% colls and In r*«!>alnlng 96,60!^ ctlli 
•riuai s#"ia ration of chromonowon to tbo poito wot obsorvtd 
{Tablt-138), At inorad stage, mlcronucloi v.'©r@ sotn in 
1,31 colif and r«»alnin<? 93,68A ctlls n«t with rtgular 
tfe‘tra.1 formation. 


toilon fertility was ftp.g.k .and fertile holloa 
9l;'o ranged ft-m 42 to 48 ;u /Ith 45.4^1 mean dlam-ttor 

Cr.ihio-13-’l, 


The ©fftcts of eolchleint on »t«d gtrwi nation 
different eoncsntratlpns and durations of 1 

Ai'v .l.^'-vlV'LlS. ( r.'thli*-! 39) sro at fellowst 



ill with On^S/® c^ichlctn# idlutl^fi 

fcT S, S and 24 hours^ ptrc«ntag© s««d ig 0 rwiindtion vm% 
obs^jrvod as 100, 90,0, 90.0 and 60,0 rasaectivwly. In 
tSi» Ui^^bmnt with 0,1‘^ colehiclnt applied for 4 , 6, 9 tad 
24 hours, c.bsarved •tad gtrnlnatlon ptrcentag# aias ao,o, 
60,0, 60,0 and 50,0 resoectivaly. In tht tr«at?f.»nt with 

colchicino solution for pariodt of 2,4, 6 and H hourt 
§md goralnation parcentag® was 90,0, 80,0, 70. § and 40,0 
r s.''«ctlv®iy, ^h# tim® taken fey treated s#«di for garminit: 
varitd from 2'««6 days while tb® untreated seeds germinated 
In 1-4 days. 


The effects of eelchiclne on plant survival was 
studied in the exj^erimenti on seed and seedling treatrsents 
(Tabli*-139), Plant survival percentage differed in both 
the treatments. 


In the seed ti‘®at'*>ents, plant survival varied 
0-5"'^’, The highest (5'',0%) survival was recorded in 
tho troati‘’cnt of 0,95!* colchicine for 4 hours duration, 

Tp th® trdati'ients v*lth 0,05^ colchicine used for 6 ind 8 
hoars and 10,0^ piant* survived after the resnectlve 

trea ti'ion to* ‘dhil© 'n longer dutMtion treat'nen’Is {24 hours) 
no jif»adilng could wstrge. In the treatTifnits vdth n,1> 
colchicine anpllen foy 4 , 6» 8 and 24 hcmrs, seedling cowid 
mf imerge. Similar results were seen In the treatinents 
with colchicine used for 2, 4,6 and A hours. 


When seedlings were IfiKnersed in 0,951 tgueoo^ 
Colchicine solution for 4, 6 and 8 hours, percentage 

fiurvlv.a was 80,0, 80,0 and 70,0 respectively, those 
seediinge inmersed In 0,1^ colchicine solution for 4 , § 
ami a hours, the survival percentage was 50,o, 40,0 and 


04 


.20.0 r.?nmcUv€ly. After th« with 0.24 colo... 

for 2, 4, 5 and 8 hours, 10,0, %q an<j 5,0^^ nlants 
f^urvived r#»«n©ctlv«ly, 

Colchlcln® tr»af!i#nt of soodllnos thr^fh 
.hsorbont cotton nluir m^Unq mothod oiihitelted differential 
survival of seedlings at differsnt concont. atlons and 
dur-itioris. In tht treatfwnt of 0 ,Q 5 % coletilcino for n 
huurs a day for on*, two and thr#* days, •©wdllria survival 
pnrc^?ntage ■^as 100.0, 10n,0 and i0,0 r#a0«cUv#ly, 0,W 
colchicln® solutl'’'n when ioplled for 8 hours a day far 
on©, two and three days, 83,33, 65,66 and 59,94 cent 
seedllngi survived resoectively. In the treatrswite of 
0,2j^ colch.iclno for 8 hours a day for on®, two and three 
dayn, the survival oercentage of soertllnys were 83,33, 29.0 
and 16,65 respectively, 

c) 

Polyploidy could not InAjctd r-rounh seed 
treat: 'eni, T’-^e seedlinqs treated th 0.2;% coichlcin® for 
S hours rtsulttd in chinexai plant, Ghrofuos:*e doubling 
Wiifj succtssfuiiy Induced through the apical bud treot/^ent 
’■•.nerein 0,2A colchicine solution anniled f^y g h'>iirt a 
day for three days was found to be effective, 

aviLyLa-a_toj.uctd . utr^nlald of Atvln.l, asatiSmSkiSi- 

•»! iatinaiaaxi 

Gowoaratlve morphological characters of diploid 
ana Induced tetraolold of Aiyipt^ p tcarafeaeoid et are 
rAr..i"'.3ri:iecl in Tabl«N»f^, iletalls observation* ptri.ilnlns 
t:j tivi ‘tarphology of dloloid and induced tetraploids of 
-iMiaii ss aiiMifl ite. are at fellow* 1 
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After tr#atR^@fiit of apical buds of 
tbp first pair of l®av«s gradually b®cMi« darkor grptn 
In colour apti thicker t^ian th# uiitrtattcl ones. The loductcJ 
)-etruT>loid of shoiiad !••• mm^mt &f 

primary as well ae tecondary branches in cownarison t© it* 
rifi^lold coynteroart# Tht nu?!toer of pri*Eary and tecontlary 
!>rnnch©s in diploid and titraplold plants war# B and l!| 

3 and fj xospoctlvely, plant showed rtductd plant sorsad 
C22»h m) as tommt&d to dlolold {4h.o c«), ^tar of inducos 
tPtraoiolrl had shorter intomodes In cowoarlson to It* 
diolDld* 


r ; 


In the genorstioni first pair of slmpl# leave* 
Wf*rn dnrkor green in colwir and thicker than their diploid*, 
In plants* the nu*pb®r of primary and secondary branch** 
ri^nged from 6 to ia and 10 to 21 resnectlvely. Plant tpread 
In these plants ranged from 39*0 to 43*0 ob* tfm averago 
being 51,5 cm, 

2* AyA.,.lg. 3Q£±JMmiimL Mnd maturi tyi. 

tn contrast to diploids* delay in flowering as 
v«U as natMXlty was recorded in the Induced tetraplolda* 


After sowing* the plant taken 113 day* for 
bud Initiation and 128 day® for 50% flowering, «<ht»i*ea** 
days for bmi initiation and 50-^ flowering in diploid plant* 
iverc 8''. and 99 respectively. The days taken by bud for 
full doveloriaent Into flower* were 9 and 13 in diploid and 
IncJueod tetrapiold respectively, time from ood 
Initiation to matyrlty was observed to be 40 and 36 in 
t«'*traploid and diploid respectively. Day* to W% pod 



v-;er® obstrv«d to b« IT? and 153 In nhmt 
t':e diploid retosctlvaly. 

In C| olanti, days tram iowinq to hud Initiation 
Mnnod from 95 to 107 and th® days from sowing to 50^4 
fioi'^ering 118 to 128, On an avsrag®, th« days Ukm by 
buds for full ^melQxmmt into flo»i*»r rancjod from If to 
14 and tb» days ftm pod Inltlatl'-n to maturity 35 t© 42 
in tf’oso C| olants* Oays to 50^ »#d maturity ranood fttm 
165 to 17a, 

Tho leav#s of olants wsr* co!Rjwratl¥»ly t> Iclttr 
and darker cjreon In colour to Its dlolold countsrpirt, 
Consldfrabi® incrtato In «lz© of Jeavoo of plant was 
otossrvod C}'latt«22f Fig, 1), Ths isaf iongth and 
of Plant was 3,15 c« and 2,51 cm r#sp«ctl¥sly as 
against 2,74 cm Itngth and 1,40 cm breadth In dloiold, Tht 
average patlolar itngth was 1,6 cm -as ©festrvsd In tstraplold 
wi'lle It was 1,5 cm in diploid, th® surfac® of leaves 
of induced tetraplolds was more hairy as compared t» diploid, 

Xn C| generation, leaf length and breadth of 
tntr mloii s ranged frn« 3,0 to 4,2 cm and 2,2 to 3,1 cm 
r -noectlveiy, Fetiolar length in these pi,*nta ranged 
from 1,5 to 1*9 on, th# average being 1,71 cm, iiense hairy 
leaves vtQiQ the characteristic feature of all the 
'tionts jjtudltfJ, 

ZlQhSH. 

The Cg plants produced larger flowers at cnmnaxml 
tn thosn of dinloid. The sire of standard petal of C,, plant 
•mf. 0,73 m as against 0,355 os In diploids. Sinllurly 



t.io length of style ms mso Increased over the dlgiold 
m in tetraoliidei 0,70 ee in dlpleids). 


The Incfeced tetraplold ol«nt of Atvlo 
showed reduced ood setting (12,0. 
to *t4»Q^ In diploid. In plants* it ranged f 
32.0 por cent, the average being 26,0 p«^r cent 


Tetxaploid plant al 
(aate-22f Fig, 2), It was 1.24 
and 1,65 Cff»^ in the diploids 
mor- hairy as emnoar^fi to diploid 
of cba'nbo^'S 
diploid 


0 showed reduced nod sit® 

2 

CIS In the cast of plant 
Pods of letrapiild plant were 
s. On an iveragt nusiber 
per pod were 2,6 and 3.40 In tetraplold and 
respectively. The nwisber of seeds ntr pod was 
U40 and 3«30 in tetraplold and diploid rtiptctively, 
Tetraplold possessed more thick pods In coaparlson to the 
.oods -f dinlolds (Tefele-iaO), 


^ In plants, pod sire ranged fro« 1.26 to 1,82 

cm , the average being 1,42 cai^, Thlcknets of pods ranged 
frera 0.390 cw to 0,45 tm, the average being 0.35 c*. In 
those plant*^, the punier of chapbere per pod rmged from 
2 to '5, thf average being 2,8 and the numbf't of aetels n©x 
- 00 * ranged from 1,0 to 5,0, the average being 1,9 s®ods 
ood. All th® C| plants i^tsessed hairy peds* 
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Percmtaij* fertility of ovule eaa 26.92 In 
totrsDlolrt (Cg) and 90.0 In the diploid. In C pl,„t, it 

rantied from 35.2 to 61.0 per cent, the average belnp 41.50 

SD€»t cent* 

7 * Sm&t 

Th@ sotdi 6f planit thicker and acre 

bold in eowpaflion to th« leodt of diploid plant. A^tragt 
seed thlckfitis was 0.30 m in plants and S.?0 cm in 
diploid*!. In C| plants toad thicknoss jrangad ism 0.25 
cm to 0.32 emu the averafj® b®lr^ 0.26 cm, 

®* Maiaiti 

Considtrabi® increat® ivas notlctd in th« sis* of 
Stomata In totraploid plants over the diploid (Plato-22| 
Fig, 3,4), The length and breadth of stomata ©f plnnts 
was 18,0 u and 15,5 u resnectlvely. While it mm 12,0 y 
and 0*0 u in diploids. ,v.©r« so, the tetraplold exhibited 
xecJoction In number of sto»at.i per unit area {6,n) as 
coBpirtd to diploids (9,0), %ductian in t1»t nustfser of 
stomata oar unit area with the mean mlu§ of 5,8 strata/ 
unit area was registered in the plants. In these plants 
the stemata six® ranged from 224 u to 275 y, the average 
being 254 jj, 

Sxtolaax 

CCq) 

Mitotic studies in mot Up cells of colehlcin© 
trpatpd seeds of_A, searabaeeidts revealed dlfftrant ploidy 
l0v®ls -as 4x, 8s and I6x CFlate»24f Figs, 4,5} CTabl€H.141) 
at difforent concentrations end chiratlons. The io^'.eat 




c^sncentration (0,025*%) ut«<l fojr 6 hoyxt brought* 
only ctfid^nsatlon of ohronosoBiot, mUm in 0,05.* 
C‘WCfntr 0 tioft and 6 hourt duration of tr#it»#fit 3,33S ©f 
txhihited chroMoam doubiing {m m 4% m 44), in th® 
tr.».3tf',ant with 0,1^ conc»ntratlon and 6 hours <tar«tl©n, 
16,50« cull# showod h»#s#n€a of 44 ehrimosontti and t« 
roKsining 82,5^ of collt, 22 chronoscMMt wort obsowtd. In 
tJi# tr«at''»nt with 0,2% colchicint solution for 2 hours, 

44 and 22 chrottososios w#r« obsorrod in 20,c^ and 80,0% 
culls rosntctivoly, mm 0*2% colchiclfi# was apollod for 
6 hour® duration, c«Ug with 4%, Sx and 15* pioidy iwl* 
w#r*^ ®htt»r¥#{|| tha ©orcsntag® of such calls w#r# §0,0, 

18.0 and 2,0 rusrjsctivsiy, fh# highstt concsnlration ©f 
colchicin® (0,2*«) mhm us@d for § hours, tesultsd In tht 
production of high#r ploldy a? a* and Hx. ‘Such csHs wert 

47.0 and 11,6 per cant rosptctively (Table-Nt), 




•V.elotlc studies in pisnts revealed various 



chroraosopial associations as h#xav#l<snt, pentavslent, 
quadrivalent, trlvalent, bivalent and univalent CPlate—22| 
Fig. 5) £t retaphast-I, It is clear from Table-142, that at 
»otarh.i«e-I foxwitlon of hsxavalent «nd pentavalent r.inpiKl 
frcm O-l and ’*'—1 with 0,30 and 0,016 per cell respectively, 
.Jutdr5vslents and trlvalente ranged froii 0-11 ami 0-2 with 
an average of 4,00 and 0,10 per coll rs snectlvely, ssaxisjup 
nwaLrj.r of ft iv« war# ©bs®rv»d in 4*8 oor cent of cells 
and 10 IVa +. 2 lls CFiat#-22| Fig, 6) were observed In 
f5,*) pt‘r cent colls. At metaphase-I, bivalents and unlvalenti 
R'.afied from 0-22 ®nd 0-44 with an avtrsgt of 10,55 and 
3,25 per c#ll respectively. MaximM toirriher of 22 blvalwts 
C^a.ltr^-22i Fig, 7) and 44 univalents (Platt-23| Fig.B) wore 
0'H«;erv(M in 6,4 and 4,8 per cent cells respectively. Chla® 










Witotlc study of C, 
chromosomes Flij, 
C«ll8, 


plants rev»ai»tl 4n m 44 
13] at of root tip 


MeSotlc studies w«r# carrisd out in 3 (C^) 
tet'faploid olants and tho observation® are as follows 


Studios on chrostosaraai associations at mttaphasa-I 
revealed J'w.Cf with varying number of qfuadrlvalents* bivalents 
and univalents {Tahl#— 143), tlusdrlva loots r-joged from 3»8 
«ith '1,7b per cell and th# mmiimm mii^er of quadrl val«nts 
in 33,33 par cant calls. At wataphaia-l, blvalwts 
©nd un.lvalonts ranged frm 6-22 and 0-44 with 11,41 and 
2,25 per coll rosoactlvaiy, Msxi»um mifl^ar of 22 bivaientt 
©nd 44 univalents mm racordad In 12*48 and 4,16 par cunt 



0 ' -f 
O 1 


ot ceils rovSio©ctlV0ly# ChlssMMi fi‘#{|ti©ii 6 if it iistioh©t0»l 
I'l/'.is 3^#4t 0QT c®l.i C T#b l,#»f ^4 } * At sflilphfis#**?. j 

ot?R»rv©d In 6,9t ptt emt c«lls and Jn rtftalnlnq 
p#r C(i?nt c®llSj ®<|uai. •♦naratlon ©f e*ir'vnoi!nt!n«i to 
tl>e poles ms oti««ifv#iS C7atil»-14%)« At spirad stat|«, 
Mnuiar tetiad formation wit obaoryert in 96.6 r»a>» etnt 
ceils, except In 3*15 per cent cells where fn wsotlon ©f 
micronyciel was obstryed CTeble-.t45), Pollen fertility 
teas 85,2 p&r cent and fertile pollen site ringed frow 
36 to 45 Ai with 37«@ » mean diameter* 


In ris plant, dwadrlyalentf, bivalents tnd 
univalents were observed at »f>etaphaie-I (Tablt-143), 
Cluadrlvalents ranged from 6-8 with 5.57 per cell. Bivalent* 
and unlvsltntf ranged frost? 4-22 and 6-4 with 10,01 and 
0*71 oor cell respectlvtly. Maximum nyedjer of i gMadrivaleffita 
were noticed In 33,87 per cent cells, Mixlixna niinber of 
22 bivalents and 4 wnivalents were observed in t5,» ami 
8,47 per cent cells respectively (Table-1 43), C^iasma 
fregutney at metaphase-l was 35,42 per cell (T8bie-144), 

At antohase-*!, ynequal dlstrlbatlon of chr^psowss was 
obsorved In 3,27 per cent of ceils and in resialninq 96,72 
pec cent ceils equal separation of chrowosowei tn tha 
Pol'S! was noticed CTable-145), At the spored *tsg«, fomatton 
of filcronuclel was rteorded In 2,15 per cent cells ind in 
rrr.alning cell C97,65A), r^ular tetrad foliation wm 
W'Cordifd, follen fertility was 91,5 per cant and fertile 
po.ll 0 n sis:® ranged! from 36 to 45 u with 37,5 « m§m 
ciicmeter. 


In this plant, at ®etaphase-l, fotwailon of 
quadrivalent© ranged fro® 0-4 wltti 5,47 per cell, Mtxlmufrs 
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Taibl® - 144 

- I in iadtecefl tetraiiloids of atylosia 















PLATE - 22 Unduced tetraplwid of a. 

Fig. 1. 'L@mxrm of diploid and tttrapioid {Lrfttoii 


^ds of diploid and tetrapJbid iMS% 


StoHata of diploid C 5 £ feO) 


stomata of tftraplold CX 600 ) 


IV 0 4 2 2i»» at Betaphas®.! (c^) (x 1500} 
22 II »® at B«t^lsase-X C%) {X 1^03 i 

44 i*s at Metaphaa»«i (cl) (x 1500 ) ■ ^ 


Pollai grain* of diploid, Cx 60 O) 


Nollan grains of t®tr«^lc 4 d. Cx lOO) 


Pig.U, Mieromiclei aad hcsciid 


s 4 2 I* a at Mfstaphaa©-! f&l 


ix chraaoKjiam at M@tapha»©-i | 
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p®x€«r.taQe of c«lis {32,65) mm mtieM with chr©»otio«al 
83 Roel«tion of 8 IVs 4- 6 lit In 32,65 c«nt c«ri.l»* 
Oiv.'ltnts and unival®nts ranf*<i ftm 4 t® 22 and 0— « with 
tf),r34 and ^1.55 ptf c#il r®sp#etlv»ly, iAntiwmm numbwr ©f 
22 bivalents* and 4 univalaints mm ob®®rv*cJ in I0,S5 and 
6,53 per c«il ra«p©«tlv#ly (Tal>l®«!43}, G^himm fwqutncy 
at T.wtanhasa-I mn 4t,4f p@r ctU CTablt-144), At 
anaphase<-l acfyal atparatlon of chro»©f©««t to th® poltt 
was noticad In all th« calls studied CTabl««145), M tht 
sporad regular tetrad fotwatlon was observed In all 

the calls studied, Pollsn fertility percentagt was W,6 
atul fertile pollen sU® ranged fro® 3S to 45 u with 38#T 
y ratan diaaetoFf 

{^servati o gs , qn the yf facta ..of. .cdMIllStM^ga SlltlHS, 
a) 

The effects of colcftlclne on seed gerraloatioii 
at different concentrations and durations of trcatnents 
are as follows* 

All t'*® seed's germinated after the treatnents with 
colchicine for 4* 6 and 8 hour® '‘hon 

the trt-it'''-cnt orolonged to 24 bourn, out of Ih® total i**eds* 
only 30, a; seeds got genslnoted. Application of 
coichiclns for 4, 6 and 8 hours resulted In gonninatlon of 
ail It'te seeds through orolonged treatment for 24 hoyi® 
exhibited only 20.Df4 seed germination. Traateonts of 
colchicine solution for 2 and 4 hours had no effect on swd 
Qftr-inatte’i, widle In the Increased duration of troateonts 
te, 4 .id S hours) geraination. percentage was recorded to h# 
90,0 and 50,0 t0Si>€Ctlvely# 


0 A • 
ti ^ 


til -EiHlLsurviMl* 

The effects of colchlciftt ©rs plant tiirfltal w«$ 
st'Jdi*jd In the eitn®rim#nt* m s#®d and seedling tresteenti* 

The seedlings could fi©t ewtrge from the colchlclaa 
treated seeds In all the iireetmnts, hencs no plant could 
Oe obkalnod. Seedlings when Ifwiefsed in O.OS> acptout 
colchicine solution for the period of 4, 6 and 8 hours 
percentage survival of seedlings were 8^*01, 40,0 and 20*0 
resoectiveiy* Seedlings inmersed in 0#f/» colchicine 
solution for periods of 4, 6 and 8 hours showed th*0» 

6.65 ami 3,33 per cent survival respectively CTafele-146), 
The highest concentration of -colchicine (0,2*) when used 
for 2 hours, 50*0^ plant survival was observed, whereas, 
tho ether treatments for 4, 6 and i hours proved to to® 
tostic. 

Apical buds of seedlings treated with colehieSiii 
showed differential survival of seedlings at different 
ncentratlons and durations. After the treatments with 
0,05> colchicine a hours a day for one, two and three 
days, 60.0 and 48,0 per cent itedllngi survived 

resoc’Cti vsly. “hen colchicine solution annlied for 

8 hours a day for one, two and three days, percentage 
S 0 tf*ili!^g survival were 63*3, 13,3 and 9*09 rtioectively* 

T!:c highest concentration (0*2^) of colchicine solution 
used for a hours a day resulted in 2*66ife seedling lurvlvsl. 
.Mien thi? sasit concentration used for 8 hours a day for 
two and three days, no seedling could survlv® thereafter, 

c) gf fpftiyBlelAL 

Chr«!i© 80 »# doublinf was successfully indweeo 
When the aolcal hum mm treated through the absorbent 



C'j^lton plwg soakest in 0*25^ eolcliltlfi* •tlytlon 

? hours » day for on® day. 


.udif 5L.>2n 


a) 

‘^ompdratlv# fflorohological characters of dlolotd 
and induced tetraplold of Masm <4iaQ- tw^wEtisnc* 
in Tablt»«l47. th«ir details ar® as foilowsi 


Afitf t»atiitiit ®f tri® apical mm% of tm 

ietdlinq^t the first pair of leaves gradually bmrrn c 
green .in colour and thicker than Ibt untreated ones. 1 
induced tetraplold of MmHE SliM ih generation, 
lets nuv.ber of primary and tecondar/ feianches In c©iap4 
to the dlnloid. The number of primary and secondary 
br^'rtchi^s In tetraoiold plants were 2 and 3, while dip: 
shoawd average 6 primary and 14 secondary branch®#, T! 
plant of ^a„.i4rim Miffl »How«d reduced plant height 
era) MH c*:a« 0 ared to diolold (lid era). 


in the generation, first pair of * 
was ciarh>?r green In colour and thicker than t< 
The ntj'r.her of primary and secondary branches ’ 
6 ru^'oeetlvely and the stem height wtt 115 «» 


2) f lowe r ing. 

delayed flowering and maturity were observed In 
tetrav'ioid Incontratt to diploids. 


ing, the plant took 115 tlays fur 
138 day* for 50^ floworlng, t^hemm tii® 


dioioici plaint took on an awraga, 92 and 105 days for 
bud initiation and 59^>» flowarinf. Avoraf# nurahw ®f days 
tak«n by buds for full dsvalopiatnt into flowrs in 
diploid and plant wrt 12 and 16 rstptctlvtiy and 
the dur>stlon b«tw««n pod initiation to pod siaturity wbxo 
40 and 30 days in totraploid and diploid r@sp@ctively. 

Oays to maturity wars rtcordad to b« 211 and 175 

in Cq and diploid rospocilvtly. 

In CI| plant* days froii toidng to feud initiation 
and day® from sowing to 50 % tX&mxing wort 1^5 and 131 
respectively* and fr^ bud to full develowwnt Into 
flower 14* for pod initiation to maturity 3* %ys to 
pod maturity was observed to be 207 In tbit plant. 

Jksdd. 

Th© loaves of plant were thicker and darker 
green In colour in contrast to the diploid. Marked Increaa# 
in length and breadth of leave# (Plate**23} Fig. 1) In 
plant was noticed. The average central leaf let length and 
breadth were 5*3 cm and 2.0 ci-^. as against 4.0 cm length 
and 1.5 era breadth in diploid. Similarly the length of 
petiole was 2*5 cm in tetranloid and 2*1 cm in dlnlold# 

The surface of leaves of diploid as well as tetrapl®id 
was non—halry* 

In C^. plant, average length and breadth of Central 
leaf lets were 5*5 ©i and 2*2 cm respectively anti th® 
average petiolar length was 2*6 cm. The leaves of 
plant wore a is© darker green In colour and thicker as 
compared to diploid* The leaf surface was n«i-4i,alry In 
thl* plant* 

£te«JEl 

The plant pro#iced larger flowers a» cwared 
to dlpXolda. The sire of the at^dard petal of plant was 



2.SS O!!’^ «s against 2*10 e» ef 41pial(l« ftn an avtra^i®, 
t.»'® Imqth of siyi© was fcwnd to l>» US ca In tetraninid 
anti U5 c® in dlpiold* 


Ifi plant, the site of the standard petal was 
3*06 and US cm sty lor length. 


£o.4i 


Th® indy cod tetrapioid of .!^isiiy.t salM 
showed 4*o:4 pod setting as tgalnst 3S,0"^ In diploid plants 
In C| plant pod setting was Increased (4,0^) as c-’-arjared 
to Gft plant. 


in plant average pod sisie was 3*12 cw and ped 
thickness was 0,78 cm, ^11 the pods of plant were non 
hairy. In this plant average number of chambers p«r ood 
«.nd nun’.ber of seeds per pod were 2,4 and U1 respectively. 



t * 

An irtcreas® In th@ sl»« ©f • stcwiata of t»traplold 
plant ov'©T til® dlploi<J w#t notlctsi CPlat®*23| FIq, 2,3). 
fh 0 average length and breadth ©f ttwata in plant 
wai 21 M and 18 y retpecilvely as against n w length and 
12 jy breadth in diploid. The tetrapleld plant exhibited 
reduction In nymbet of stomata per ynil area (43) as 
cnmnared to diploid (6«0)» 


In plant* the redyctlon In nyiiber of stomata 
per yplt area was observed with mean valwe of 5*0 stoasta 
per unit area. The average stomata! length and breadth were 
I5.S « and 1t*5 u respectively. 


Mitotic itydlea In root tip cell® of colchicli 

twated MBd* of Calanai. -EalSDl have ahoim different ol 
level* a* 4n and 8n {Table-148), at different eoncentr 
of O.OSSjii colchicine eolutlon used for 6 hour* brouoht 
about only condensation of chro»o»<ases* fcbil® at 0*05a 
concentration and 6 hours duration, 28,5/n celle showed 
tetraploldy and 9.5S< cells octoploldy. The reeelnlng 
60.4 1 cell, were diploid. It the treaPwnt with O.U f 
6 hours duration, 2n, 4n and Bn ploldy level, were ob« 
In 5.5, 28.5 and 9.5 per cant cell, respectively. 4her 
colchicine solution applied for two houra, 22, 44 and 
crrofflo.omes wore observed In 7.50, 11«1 and 81,41 cel, 
roo actively. At 0.2* concentration end 4 hour, durat: 
increase In cell, with 4n and 8n ehrowotoeie numbers wi 
observed In 20.0 end 72.0 per cent cells re.cectlvely 

Mftititiem was yscd fcs* 5 hours anti 8 



aAaai4«(S plant). 

»*.iotle study in plant r«v.alsti vartou. 

thtmommakl association*' a« p«ntsvaltnt| «|utdri«i#nt 
(Fig, 4»S)t tirivaltnt# and Wvalant at »®t»pha»#-I 
CTabl®-t49)* P©nt 0 ¥altnt* tangsd ftom D-l with 0.04 |>sr 
c#il and prosenc® of on# p«ntaval#nt was ofei®f¥®d In 
4,34JI calls. At fs®tapha$®-I| q^ad*l¥al«nts and trlvaitnt* 
ifangad {x&tti 2**8 and with 4,80 and 0,21 por c#ll 
r®sp#ctlv®ly, MailwiB nwiiib«r of 8 guadrlvalwis and 3 
tfivalanta wer® oh$e«r®d In 34,72^ *nd4,34% call* i?#ap®«tlv#ly<i 


chromosoats CPlat«-23| Fig. ohs#rv«d in 3,84 and 

1*92 p':’r cent cell# re*p#ctlvtly. However in the r«mtlniiK 
94,08.t ceils normal aeparailon of ch.i?oiaoso®#t to the polei 
was observed s^porad staft» rtguiat' tftiad 

fr^xm&tyM was observed In 89,41% ceils esccapt In 4*70<'« 
cell® Wherein mlcronwclei war# fo3ni®d, 

Pollon fertility waa 82.7^^ and fertl.l® poiltn 
(Piatew23f Figi, 8,9) ranged from 39.48 with 
44*7 M »t*an diameter In induced tetraploid of £, SiiM 
while in diploids it ranged from 36.45 m. 


£v.talogv iCO|)« 

Mitpeiet' 

: Foorty foyr »««tic chrawosoraea mw coontad in 


duratlona, gradual Increase In cells with 4n and tn 
chrofioeomes were recorded CTeble-14i). 4h#n % 2 % colchicine 
used for S hours for 44 end 8$ chr®»o*«B#* were observed 
in 20,0'i^ and 80*0^ cell* respectively. 



the toct tip cells at sitltphts® (Flat#-23| Fig. 12), 


In this plantf stwiiy, fevealtd foraatlon 


trl valent vfai oljsetve^l In 5*883^ celli»Chle§i®a Fregyency 
at ii#taohai««“I wee 41.32 pef ceil 4t anaehtw 

laggards were ebeerved In 1*U% cells and In remaining 
g2.SS% cells egual separation e# chtomesoeies t® the pelts 


At sporad stif#, ulcronuclfi foraatlen was netlced 
In 6. 31:^ cells and in 93*4554 cells regular tetrad fomailtn 
was observed., 

Pollen fertility was 36.3 and fertile pollen sl«§ 
ringed from 39 to 46 m with 44*4 ^ »ean dla»#ter. 
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« (colchicine treated eraaUc chrc«o«„, 
44 Chtorosooec of a. ^^5222® (X l!co) 
88 chr«,ocomec of a. iasasa^s (X 1500 ) 

WX chromosomes of A. 

44 Chrooos«es of a. 113^ 1S„, 

88 « chromosomes of a. itn,ata ,x 1500) 

22 Chromosomes of c. ....... 




Effect* 

G 3 fa<S«a 3 . i?®si«etiait in the percentage ©f teed 
iy^iTlmlinn and olant tu'urlval m» nellctd with Ineretit 
in concentration and iuratlon of Itmlmmim* ftiservatlons 
<m seed germinitlon In pttridlthes, mBtqmm of plyimil© 
in fltid and survival to Biaturlty In 4 and 8 hours 
t.rosi'«efits* at difftrent concentration art at followsi 

Af'ttr th® treatrrjffit with th® lowest conc®ntration 
of Bm solytlon for 4 hours, 95*0 P«r cent te^d 

gersnlnatlon, 99,8 per cent olwnwl® ®ii®rf®nc@ in field and 
W.O per cent plant survival to inaturlty was recorded 
(Table-fW)* At 9,4:4 concentration, teed germination, 
nlumult emergence In th® field and survival to maturity 
w®r# 89*0, 89,0 and 75*0 p#r cent r®s©®ctlv@ly. In th® 
with and 9,8:4 E?4S solution reduction In 

the percentage* of io®€i germl nation was pluimil® «®®rgitnc® 
and survival to maturity was noticed {Tabl«-!52). '•hen 
t'”® highest c’vncentrati'S'n of 1,0*'* solution waa ui®d only 
39,9 per cent seeds could germinate and ©erhapt ©luwil®® 
c'uld not emerge due to toxic ®ff«cta of the 
ilo'wev^Jt no seedling was raised. 

At 0»2)i concentration, 90.0 per cent seeds 
tl^rminaied, 85,0 p-'r cent plussilt wserged and 89,9 per 

pl 45 nts survived, O.d?. Bm solution when used for th© 
Pin-lpds of 8 hours, percentag® 8#«d geiwlnatlon rediiced 
to SO, 9, piiamile s»®rg#nc® 70,0. and plant survival to 
^0,9 respectively (TaW®*»92). In' the treatment with 0.6 
*inci O.a per cent m $9 g®r»inati0n percentag# was 
recoTti^ii a# 75,0 and 1^*0 i®sp®ctlv«ly, A subsoguant 



tecJwctlon in piwmiile «fwie^®nc® In th® fltld and nlant 
survival to isatuirity was noticed At th^ 

Yighen'h eonsftf^tTotir'n of solution (t«0:i) only 2f)»n 
pet g>^j»lnatlon was recorded. Pluwulas could 

not eraergt after suct^ a treatoent* 


Horoholg<Ll SiiI-gb<»Tv?^t?1f tn '--■"’S RAaBtI..i>£ 


atydiea on different raorphologlcal characters 
•ecorded In HfiS treated plants and cr-tstMreo with 
of control (TaPle-t53). l.lorph©iDglcai observatlDns 
'lops concentrations and durations ar® as follows* 


In Mg plants, awrag* plant spraacJ was 37,1 mm 
nt‘ nrijrarf and secondary branch#! wtrt 5,6 and P*0 
ti:%' ‘.actively m '^h« fipmbar of p«^ p®r plant and itiada pwr 
po^}* In aver^g® war® 32,6 and 22,2 r#sp®cttv®ly. 

In this traateanti tvuraga plant spread was 36.4 
c%m The* number of primary and 8®condary branch## w#r# 7.6 
Df>d rpsoectlvbiy# Averag# l«ngth and breadth of Cfntral 
leaf i«t was 6,0 tm and 4.6 cm rc 3 p#ctiv«ly, ife-ftbsr of 
pods pf-i?r pliant and s##ds per pod was 22,5 and 2,5 rt§p«ctlv@l 
Ifi plants incroas# In 'Pods o«r plant and seeds pet pod 
0 ¥®t*s^.| plants was ©bstrvsd (Tablfj-153), 

Average plant spread was 35,2 cm. The mimbtr of 
prl'-nary ond secondary branches were 4,1 and 5.1 rssppciivtly. 
Average leaf length and breadth was 4,9 m and 4,0 cm 
respectively. Days to. flowering and maturity In 
plants were nearer to control, lumber of ped'S oer plant 
dn< seedc O'^r nod were 7.5 and 1.1 r#sp®ctlv-*ly* 

Xn plants, 35.1 cm average plant spread wat 
iiotic»<l. The number of primary and secondary branches wer# 
5,0 anci 5.3 respectively, timber of pods cer plant and 
seeds oor pod mm 2 '.5 and 2.5 respectively. 


In I.L plants, 37.1 c® average plant spread was 

rBCordad (Tabl9-153). Ih. nv«b.r of orl»»ry ond .ocooJiry 
brojichao wero 6*1 ond 7*1 x,*o,ctlvolYi 6ay, to 60 
n£r.«rln5, and .naturlty «» Mawr to thooo of control 



plants. Average length and breadth of central leaflet 
was 4.2 cm and 3.9 cm respectively. Number of podt per 
plant and seeds per pod on an average were 30,1 and 1,3 
respectively. 


In IVU plants, 33.3 cm average plant spread was 
On an average number of prlEary and secondary 
v^ere 6.0 and 8.3 respectively. Days to bOh 
f, and maturity .were nearer to those of control 
verage number of pods per plant and seeds per 
38.3 and 2.2 respectively. 


respectively, ^ays to bQ% flowering and »aturlty/^e3 ind 
■J20 as against M and 126 In control plants. The average 
niiraber of pods per plant and seed® per pod were 14*4 and 
1.5 respectively. 

In Mg plants average plant spread of 38.9 cm m$ 
recorded and the number of primary and secondary branches 
were S*"? and 7.9 resnectively. Days to 50^ flowering and 
maturity were nearer to those of control plants. Average 
leaf length and breadth were observed to b® 4.5 cm to 

4.3 cm respectively. fluii4>er of pods per plant and seeds 
per pod were 26.6 and 2*5 respectively. 

0 ,.,8/a » 

The M. plants exhibited 31.4 cm average plant 
spread. The number of primary and secondary branches were 

5.3 and 6.5 respectively. On m average, leaf length and 
breadth was 4.1 and 4.0 cm respectively, days to 
flowering and maturity were 65 and 132 as against 58 and 
126 in control plants. The average number of pods per 
plant and seeds per pod were 9.5 and 1.0 resnectively. 

In M plants, average plant spread was 34.5 and 
number of primary and secondary branches were 5.8 and 7.1 
res-.:ectiV 9 iy, Days to 50)^ flowering and maturity were 
nearer to those of control plants. An increase In pods per 
plant and seeds per pod over plants was recorded 

(Table-153), 

Cytology (M^). 

Mitosis! 

Obsenratlons Mde In th. root Up cells of < 1 .^ 
seeds revealed etleUnese. clumping and chronosone breakage 


3 '"'^ . 

0 i 

Chromoft«al ilifMifiiiMilltlts ti obsewtd during 
mitetlc division ar« svramarlitd In Tafel«-t54, Uttaiit 
sr# as f*c>ll0Wi* 




Treatraent wltH 0,2% BIS Elution «s«d for 4 hours 
r.r^owtd no eytologlcal Wh«n o,4% Fi*S solution »as 

u<^ed for 4 hours chroroesom® »tlcltin#ss and clusiplng was 
ohs>.?rved in 2,0j^ and 4.0% ctlls rs»p»ctlv#ly. At botfs tht 
above eoncen trail on tcfutl anaphaeic ssmtatlon of ehmaotwios 
was recordofU At concentration incrtate In tht oofctntag# 

of colls showing sticky chroftosowas wort rtcordod (rtbl®*154i* 
^hen 0,8;^ ErS solution was ussd for 4 hours chromotos® 
bresk age was notlcsd in 2,0 per ctnt cells* Ih® highest 
concentration of E.V,S (1,0%) showed chrowosom# brsakage 
(Flat#-26| k’lg. l) in 6,0 per cent cells. At «naoh®te-I, 
bridge (Plat«-26| Pig. 3) with fragnwit ami without 
fragment wes noticed In 2.0 ond 4,0 per cent ctlle 
resnectlvaly Ct«ble»154), 


Treat'^ent with 0.2% E:'.S solution showtd no cytylo- 
glcal effects, V^hen 0,4% solution used for 8 hours 

c,,rM 0 «m® .tlekln..^ .nd clmfing «»• ob.eryed In 4,0 .nd 
5.n txT cent c»ll» CTSoeetlvely. At anaphat. no abnot*. y 
was roeo»<'e.i. T.nsatnant with n.6* lolutlon Incraoa.d 
In st.lcyin.as and clvaanlng of ehro.oioMt (T.bl*-1h4). 

4 hsn n.'i'i a/s aolutlon waa uaad, chrwoaoai. br.ak oc wa. 
noticed In 4.0 p r cont e.Ua and .«baMu.nt IncPM.. In 
Stlc);ln.-*d and olu»plng of ehrotwaomoa »a* al«o 
!Tab!,r- 154 ), Th. hlghoat eonaontratl^ of 

rwoaied chromoao.. bP«»Vag. (flata-26) g. 

.*,0 ptr cent cells, ■ 


y^eiotic studies In plants wvetled qiiadrl^altrits, 
ttlvaleni.s» bivalents and univalents (Flal©-2&)* Varying 
c^w^eso!r^al configurations, were noticed at different 
ccncentrations and durations of treatwents (Table— tM)* 

Th« detail observations are as follows. 

I, 

Ci) 

At TO©tanha-?e— I * ring and rod bivalents ranged 
from 19-11 and 0-1 with 10,4 and 0,% per coll rtspectlvtly* 
At anapMs©-l and II egual separation of chromosoaes to the 
polos was observed. Pollen fertllltv was 98,64^. 


Cii) 

Bivalents was the only association at fnetaohase-I* 
At anaohise-I awl 11 equal separation of chroMosomes was 

ob,*rv.d (Tai,I«-»5r.). ioU«n f«UUty r«c,nt,q. «« 9^.23 


( 111 ) %&ix 

At metaDha**-!, qu.drlvaUnt. and trWalant, 
ramnrt fro»^ 0-1 and C-1 «lth '>■'’2 •"<< '’>'^2 pat tell 
t«nert'volV. Rlno bWalant. rans.d fr«» 

001- sell ancj rad blvalenta ransad from 0-3 »lth J.37 p*r 
eoU. At t'e aamo atan. unlvaltnta ranqed from 0-Z with 
0.3^ nor cell. At anaphate-I, delayed eeparatlon and 
lanpirdo were oPaerved In 2.0 and 2.0 per cent cell, 
roppoctlvely. At «.aphaae-I Mldse «a *lao notl«d i" 
2.0 per cent eella. At anaphae— U, «iual aaparatlon o 
chr.*0.>0«ea ».« Phaer*«l In all the call, etodied and 
at eoorad stage only tetrad fenaatlon a»e not 
reiultlnp In 97.52 per cent iwllen fertility. 


339 ' 

Civ) 

At qyi«drlval«fiti «n^ ttimlmtn 

I’lg. 4) ranged from O-l aisd 0-i with 0*04 a«d 
0.03 per ceil re«p«cti¥tly. ^tdual Increase In the 
frei’‘'Usrxy &f rod bivalent# tiwl <l#cr®atf In ring bivalents 
was recorded as ring bivalent# rangeil from 6-fl with 7,^0 
net ceil and rod bivalent# ranged txm M Pith 3,16 per 
cell CTobl®*1b5). At the ##«« »tag«i, ynivaiwnti CPlat®-26| 
fig. 5) rangpd from 0-5 with 0,25 per cell. In »oi» cells 
arrang«ffl?*nt of bivalent# into tm group# at metsobase-I 
was recorded. At an#ph®s@«'l and II laggards were obsorvod 
in in 2.10 and 1.^5 p®r cent cells rsspoctlvoly. At soorad 
stagOf. other than iPtrtds# on« to micronucl®! (Plat*-26| 
Fig, 11) were observed. Pollen fertility w«s 06, i1^. At 
anaphase^I double chromatid bridge wa« recorded in 2,10% 
cells CPlatSf»»26| ^Ig, ft), 

Ci) 

tio molotic abnormality observed. Pollen 
fertility was 02,55 ptr cent. 


Cii) 0,4 .hr 

At ffBtsAhMe-I, ring bivalents nme<i frnir 9-11 
with 9.’r7 oot cell and tod bivalents ranged Iroa 0-3 «Uh 
1.0 oer cell. A range of 0-2 unlvalenti Kill O.nO per cell 
was aleo recorded at eetaohas,-!. At anaohaa-e-l end II. 
eciual senarotlon of chto«»»oi»» to the poles «»• observed 
resulting In 93.0 par cent pollen fertility. 

(iii) 

At sioteph.ee-I guedrlvalente and trlvalente ranged 
fros. 0-1 and 0-1 with 0.01 ««l 0.01 P«. «eU reeaectlvely. 
Ring bivalents ranged fro, 8-11 with 9.92 pat cell and 
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rod ranged from 0-»3 with 2*S& uv, 

■Jnlvalants, at metaphase-I ranged from 0-2 with 0.33 p«» 
ceil. At ans-ohase-l and II| laggards mm observed In 
4,0 and 2 .h p*»r cent cells respectieely. At sporad st.ao® 
tetrsdB were of asuai eccurrenct. Occasionally a 
i.iicronacloi was noticed. Pollen fertllltf ptrccmtag# wm 
95 , 11 . 


cpiclf Ivaltrttt 

with 0*02 per cell and trlvaltnts ranged from 0-1 with 
0.04 per ceil* Ring and rod bivalents Fig, 7) 

ranged fro® 6-11 and 0-5 with 7.69 and 3.55 per cell 
respectively* Univalent* ranged frpm 0-5 with 0.^ P®r 
cell# At anaphase-I and Ilf laggard* (Plate-26| Fig* 10) 
were observed in 4*0 and 2.0 per cent cells resr>#ctiveiy! 
At sporad stage other than tetrads, ralcronuclel were 
also recorded* Pollen fertility (Flate-25i Fig, 12) was 
93*0 per cent# 


piwwul® (W»erg«net inrtsurvlvtl to 
ffjai‘jrity was »c|ister®<l (tafele-tSSK in th@ 
tiltl'i solytlon, p«r c«nt s®«4 g^fwinitldn, 

olumilQ an«J plant survival w®r« 50*0, 58,0 

ans' 71,4 xnsc-actlvely, Whtn^ Q,SISJ cnnetatfitiwii Ms«i f©» 

4 hoyrs only 10,0 pax cent s®#iis t#»lnat®d, whil« 
pl««Ie* could not ®»«r<3« *ft«r this traatnimt. In th« 
tr«at‘-ent with the highest concentxati on of EWS toisition 
(‘I.O/i) no feed gtr»lnation was recorded, hence no ttedling 
c^iuld h® raised* 


At 0,2j-i Concentration, slight decrease In per 
cent seed get*flnation, plufsul® emerfence and plant sutirlval 
to uaturS ty was noticed In connarlson to control. d,41 PAS 
solution when used for 8 hours, seed germination, oluswl® 
emergence and plant survival were 75.5, and 7f.« per 

cent' respectively. At 0.6'^ concentration, further reduction 
in the nercontage of seed gemination, nlupul© emergence 
and plant survival was recorded (Tahle— 155). At »B% 
concentration, only 8 psx seed geminati-.n was noticed 
hut no hlumulf could emerge after the treatment, fthen the 
concentration of sm was used no seed could 

cjormlnate CTahle-155). 


SoroholoaiMl obMW.tloM in control, «, and Hj 
Plants of fi. linottl. ar. .«««rl.»d In labln-IW, In. dotalln 

arc am follows* 


'M. 

UimM 






plants shewd 92 A cts avsrsfs md 

3,8 and 5.2 average primary and sacenciary Pranclit* 
respectively. Ple'nts shi^d 4.5 tm av®» 9 * Itngth and 2.1 
« average breadth »f eentral leaflet. Oays to 50^ 
flowering and maturity were 128 and 1f6 respectively. On 
m average » mmbat of pods per plant wm 45.9 and seeds 
per pod 1.0 respectively. 

^2 plants showed 99.1 cm ivtragt height^ 4.2 primary 
branches and 6,5 secondary branches. The average length 
and breadth of the central leaflets were 4,6 and 2.1 « 
respectively. Oays to 50^ flowering end natyrlty were 
nearer to those ©f control pients. On an averag#, nuwfeer 
of pods per plant was 50,1 and feeds per pod 1.9. 


0 . 4^1 ■ 

On an average, the plants showed 90.3 an height, 
3.6 primary branches and 6.1 secondary branches. Central 
leaflet length was 4*6 and breadth 2.2 cm. days to 50. 
flowering and maturity were 130 and 1% res^ectlvtiy. 
Average numb'-^r of pods per plant was 33,3 and see s p -r 

pod 1.3* 


.V plant. h.d ...rase 98.5 <» h.lgM, 3.6 
6.1 a.«n<1.nty branch... Th. a»ra,. l.ngth 
f central leaflat «r. 9.7 » and 2.2 cn 
-ay, to 50* fl«»rln, and ^turlty «r. 

1 control Plant.. On an .».«<>.. »»»« of pod. P.r Plant 

ifis 47,2 and seeds per pod 1.8. 



plants slwwad, atsra^e plant htlgiit of hi,.) c 
teller nf prteary and sscondary branch#* w»rt 3,6 and 6,1 
respectiifaly* *^5^® avarag* length and breadth of central 
leaflet tmm 4.3 and 2.0 m rasptctlvely. Oayt to 
flowering and maturity war* 133 and 196 respectively, 
.hilo in control plant* th*se were 130 and 197 wc'^ectivf 
f)ri an average > number of pod* per plant wm 20.1 and 
seeds nor pod 0*9. 

Mg olants had an avarage halght of 97.3 era, 4.1 
prlBiary branch., and 6.1 ..condary branches. Plant, 
.howBd 4.8 era averag. l.af l.t Iwigth and 2.4 m bt.adth 
Cays to 57 JJ flowering and niaturlty »»r» n.aror to th«s» 

a. nn 6m averast. nuiber of pod* P®* 


f hour s „tr^i?!mai 
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r4^ plants %hnm4 91.7 m avtragt hulghtt 3.4 
prteary branch!?? and 6, 3 sacondary branch®*. Plants 
f,howacl 4*4 cm av«rag® Itngih and 2.2 cm braadth of 
centTaX loaf lots, ^ay* t© 5Q‘4 flowerinf and watyrlty 
were? 129 t^sp«ctlv»ly* Pods per plant mn 41.5 and s#«d® 
p#S' .p®d f #2# 

12 plants showd f3#l» » «y#r©fs height* 4,4 
prl’nary branches and 5*4 stcondary branches. Length o1 
c^ntTBl leaflet mm 4.5 era and breadth 2,2 cm. i^ays to 
50* flowerina and raatority were nearer to those of control 
plants, teber of pods per plant was 45.2 and *»ed» per 

pod 1.5. 


9. .6. .Ml, 


Avorag® height of «, olant wa« 8%« en wH 3.1 


primary branches and 6.1 aecondary branches. Average 
central let loaf length and breadth ware a.O and 2.0 cm 
reaneetlvelY. In «, plants, other tt.an trifoliate lewM. 
quadrlfollate and pentafollate laves «are 
Flg.1) also noticed. Oays to 50;. flowering and "“t" 
were 130 and 200 aa against 130 and 197 In control Plantsa 
Number of pods per plant was 16.5 and aead. per pod i.O. 

M, plants showed 90.2 cm average height, 4. 2 

primer* branches and 6.3 aecondary branches. 

leaflet length was 4.1 cm and braaocn a. control 

5-551 flowering and maturity v»re noarar to thoaf of control 

plants, fteftjer of pods pm pl*nt »•» 

pod I *6# 

Corroapondlng dacraaaa In the plant height, 
averano number prlmarv ‘"O 



lner«as«<S the o8Kimt.ge of cell, ehoelno chroBoeom. 

itlcklness, clunpino snd breaked# (PlaU-m fH* 2) 

the tfeatraent with thi hlgtifit eoftC®»itT«tl®fi 

(0.8;4), 32.0 per pent e.U. were aeored ehoeloq chroBoaoeie 
oreekage. At anaphase, brickje with fragmenta (PUte-27i 
Pip. S) and bridge without fragwent were observed In 
t.O and 8.2 nor cent eella rospeetlvely. In A.O per cent 
cells laggards (Plate-27| Fig* 7). were obaerve<i. 


BJiaviE?i.,-tsa«iaanti 


Noasal eiitoalt was observed after tie treato^ 

tn a.pj-i fills aolutl*.. Tr..t-«.t with o.aS M aolution 

,e.led attcklneas, clumping and chromosome breakage 
sealed stickinese, respectively. At anaphase 

I. 4*0 and 4*0 p^r e*nt c»iw «-**«*?• 

j, #*w * fA kt anaphan# 

was obsafvtd In 4.0 pat cant 


@f pods f)«r pi^nt and seadi p«r pad was notictd with 
Ifscrivase in concentration and duratiati ®f twat®ont. 




Cfescarvatiofis saada in th# root tip ctlli of 
seeds rwealtd chro«oso«»e stlcklnosa# eliwping and 
breakage C Plate-27)* Chro®»so»tl i^no»aiitl#t datacts-ibl® 
dwlng mitotic dlvlaiont ar» swismarlsad In Tiblo-107* 

■ 4,;#tail9 ar® as followsi 


4 hopr-t_.jfe 3 aaAaMll 

At 0*21- concentratian of no cytologlcal 
abnormality was notlcod* At tho naxt hlghtr concontxatlon 
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tinile* mltM% brld^w wrt ofes*»rv@d 

(Plat«-27| Fig* 6) was ofesarvad in 28* t2 par cwt cells# 

At anaohase* brldf® with fragment and wlthmit fragwent 
wa® obs^nred Iti 3.57 iwi 7,14 per cent cslli rteoMtlwly. 
Tne l-ighest concentration (8.8%) reeulted In chromoson® 
stickiness, clwlng and breakage In 20#8f 
i>v3.12 per cent cells reipectlvely. At tnaphase bridge 
with and without fragment were mc&x4mi in S.O and 12.0 
pet cent cells respectively# 

Thus a corresnondluf Incrtat® In chrewosws# 
stickiness f clumping and breakage was observed vTth 
increase In concentration and duration of troatiien 

(Tabl®-«157). 


MeiosM. CM^ plants)! 

Melotlc .tudlM In a, punt! r.v.al.d txlv.Unt., 
blv.lents, and unlval«nt. at »,ataph.3»-I 
Obaarvatlon, on oh»«o.«>al as.oclatlon. 
each concentration and duiatl-n of traatoioot ar. aa 

f OllO'^'W » 


2a2-lJL 

The lowast concentration in.ZAi **"” *° ^* 
no «ff«ta on t^# melotlc chtomoaome. « i. 

tho rsnnlar formation of blvalenta. * ’ 

» m Mm. mAV e#ll iWi 

0»»4 univijient® with 0#43 P p.i.-wBift'toPiifs to t*-<i 

t T ,*trt If Msual separation of thrmmmm co i « 
mauh^sG^i and H «l«al _ #ow«iilon and higher 

polc-s, aiongwlth re^lar tetrad 

roll® fortuity (94.61!<) wa noUced. 



aeioUc «bnoi«i 9 lttlM wrt »»*i» with th* Incrtaio 
in i:« eoficantratlon. At n»t»oh»»»-l tilvalentt ranci«<S 
fro'i 0-2 wlW 0.04 per tell. Mm •"«! toi* Mvelente 
r.-mi>d troih 2-11 and 9-9 and ».O0 per celt 

rewectlvely. Unlvalenta {Mate-afJi Mq. S) ranged Ire* 
a_14 with 0.8S per celt. At anaphaee-I delayed eeoaratlon 
of one bivalent wae obeerved In a.S* eelle. Laqgarde at 
anaphase-t and IT were ohaerved In 5.0 and 2,0 eelle 
respectively. At aporad atage, other than tetradi, 
Blcronuclel and polyada were alao noticed. Pollen 
fertility was 82,52)^. 


Frequency of trlvaients and unlvalante were nor. 
(O.n and 2.17) In contrast to those observed at 0.« 
concentration of la'S. At anaphasn-I, delayed seoaratl^ 
of bivalents was noticed In b.OSi of cells. U«ord. at 
anaohase-i (Flat.>-27| Fig. 11) and 11 were observed In 
5.0 and 2.5 per cent cells resoeetlvely. “ 

,„aohase-H, grouping of chronosooes in n«re * '*" = 
were recorded. At spor.d stage, other 
polyads and .sicronuciei were also seen. lollen 

was 75* 5B per cent 




*»•♦<«« (0 2^) of P-Ma ustcf far 
The iosKtit coficentration 

in hour®) appeared to have vlilb e 

lower fwraT.A. n ^ univalents 

fffc?cts Oft mletie chr<»o«e«ea* . . 

%» «.«» Mfttieed. Pellen ftrtllltv v<as 
■.vith Q*ir> pet cell fioticeo. roa.*w 

9:, >,53 pfir cent. 
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PLATI • 27 <iff*ct Of ms on 
fief, h»l t MAtoisis# 8<»14i M<ri,03ls» 


Fig. 1. Trifoliate, cjiacirifoliate, ir*d 
immm of CO.6'4 

Fig. 2. chnowosome bre^aga at p»r»haae (O.4;0 tt Ifm) 

Fig. .3, f^romoBmm frapientatlPn fc.6S) 

Cx 1 ^ 0 ) ' 


Fig. 4. ChrDtaoapra© fragsiwitatlon Co .8%} at M@taphea« 

Cx 1 ^ 0 | 


Pig. 5. Biiage 4 fragmeit at Am^me (x 1»0) 
Fig. 6. HwltJ-ple bridge + fragsierit (X 15€K)jl 


Pig. 7. Laggsorda at soiHfttic teloph«e Cx 


Fig* 8 •■6ii*s-+ lOl*s at Metaphasis-I. ittowigg two 
divicUng univalents {Q,4%) Cx 1500) 

Fig. s. 2 a:il*s 4 8 i'i*s at M«taphAso»t 10 .6*,;) CX 1500) 
Fig. 10. 2 lix*s 4 In 4 14x*s at ?4etaphaa«»x Co*6%| 

i X JfDCX? J 

Fig. 11. s^aggards at Aniphase-x Co .6%) Cx ISm) 

Pig. 12. Delayed s^aratito ©f me bivalent et 

lyaastiasa^I CO .6%) CX laso) 

Pig. 13. 8 un^al grcnip® of darcwatids at An.aplia 3 ©-Ii: 

CO.6%) (X 1500) 


Pig. 14. naacad fx 600) 








... froi* CU3 

it CBlU Hng and rod blvalonts ranged from !WI1 
!f with 2*39 and 7,55 par cell rctp#ctiv®ly, 

?nt« CPlatcwtOi Fig, id) at mataphasn-I rangtd 
‘14 with 1.02 F©r ctll* At anaphas©-! d®lay#d 
:lofi of fjfie bivalent CPlat»‘.27f Fig, is) 

'd in 6,0 per c®Pt ctlii, Laggards at anaphate-.! 
were noticed in 8,0 per coni and 5,0 per cent 
.j-f! frequency at anaphase-ll chroraatlda in more 
groups v#©re seen (Piat«*27j Fig. 13). At «porad 
ther than totracjs, rolcrsnuclel as well as p©ly«< 
27; Fig, |4) were formed. Pollen fertility 
was 72,51 CTable-ISS). 


4 mxi S hour# ttmtmmU at tiiffarant mmrnxwmwmm 

s s© ® s ^ A iows I 




Th© traatwefit ^Ith th« ls^*#t concsatratiaa 
CO.2^*) of for 4 hour® ratultaii In alight dtcroat® In 

ths pereantag* of ..od 8.»ln.tton. ^^.n« ond 

slant survival In eo«o.xl*<m to th. oontrol (Table. S'* . 

At 0.4 par cent concentration, parcenta,# aeaO 

nlumle emvroence and aurvlval to maturity nor. 89.0. 81.59 

and 92.30 resneetlvely. <-l» further Increaao In 

* # 4 a^n« fo &% and 0.8^) of solutions, gradual 

reduction In the percentage of aeed 

—.rnence and survival to naturlty was regUtared (T.ble-199> 
At the hlqhest concentration of 1.0 oer cent BIS aolutlen, 

fwj s®@d could gorffiloat#. 

1 a.t.»a of this troatfn»nt fxca 

Incroas® In th# ciuration oi 

„ aoertclabiy change th® o®rc®nt»g® 

4 to 8 hours could not apprec» y „„ival to 

of seed genelnatloo, plumu e - (n 4 i) of P'S 

maturity. At the higher concentratl 

solution, there was e decrease in the / 

Term Lit on, plumule emergence ^ “ 

^ Furthftf dtcroan* xn 

comoarod to 4 ' pi«wMi« «m®rg®nce and 

oercentage gemination 

plaat survival m9 mUcm in 

wai slgnlfleant 
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■ plants sh 0 W 9 d 75 # I e» «¥trag« plant tprsad* 
i:%iwbm of prifntr/ and stcnndity feiranch®* 0.5 and 10.5 
Tmi-&tUv&ly. Plants showed 4.3 c«i a¥«Mf« length of 
central leaflet and 4.1 m average Urtadth of ieaws. Says 
to ^o**'- flowering and maturity were 201 and 275 as against 
:,'n 3 . ‘ and 277 in control plants. On m average wids 

per olant was 32.1 and seeds per pod 2*5. 

In Mg plants, average plant 9 ptmd was 76.2 cm 

Mumb»t of primary and taconiiary branchaa wet. 6.6 and 11 .2 
teapeetlvely. Ay«a,e length of central l.aflat “ 

..«) breadtt ■•.2 cn. Uaya tn flonafnq and .atari ty were 
nearer to tho.e f control plant.. Average mi*brt of pe.1. 
per plant wa* 34.5 and aeeda per pod wat 8.4. 


HjLm-miiL 


V,, plant, showed 76.0 cm average plant tpread. 

Cn on averige. nvnfter of primary and aecondary 

were 6.4 and 9.8 respectively. Plant, ahowed . 

% # w.i.w 4 -fai leaflet end 4*0 cw Preadth# 

average length of central leaiier « 

aay. to 50 a flowering and maturity wata a . 

respectively. Average number of oed. per plant was 21.1 

and s©©c!s per pod, 2*1* 

Average plant spread of Mj ... 72.5 cm. Hustoar 

of primary and second.^ t^r’cer. I'llrLt wl! 4.3 
rosoectively Averag^ ^"’y tf 50* flowering and maturity 

m and broMltt 4.1 »• “»y® ^ 

A. «f contwl plants. an everage, 

to taose ©» o 

mm* 3(1-5 and feeds per ood 

nufstoot of pods per plant wa* • 
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Av-pracso olant spread of was 46.2 cm a« aqalnst 
76. cn" .-n control. ‘J^ecreaat in the nustotr of primary as 
«sll ass secondary branches and also in leaflet sixes was 
noticed in M.» In cowiarison to control, i^ays to 50/» 
flovferiat;! and natiirlty were 206 and 279 respectively. Cn 
an avoracje the number of pods per plant was 11.2 and 
seed* mr ood 1.1. 

Mg plants showed 70.0 cm average plant spread, 
likewise showed reductlnn of nu«*er of primary 
as well as secondary branches and also central leaflet 
six® in corrjoarlson to control, i^ays to flowering and 
ftsturlty were nearor t© those of control plants. On an 
av"'ta9©K number of pods oer plant was 25.6 and seeds per 
pod 2.0, 

Plants showed 69,0 cn average plant spread, 
''•luiBber of primary and secondary branches were 6,8 and 
9,2 xft^iooctively central leaf let was 4,2 cro In length 
and *<^,1 cn in breadth, i^ays to 60^ flowering and nsaturlty 
mem 20 is and 27? respectively. On an average numbiir of' 
pods oer plant was 30,4 and seeds per pod 2,6* 

Average plant spread ©f **^8 was 71.3 cw, ikissber 
of prlt^'^ary and secondary branches were 6.9 and 11.6 
Tes'oectlveiy. ^Worage length of central leaflet was 4.3 c* 
and bpsadth 4.1 Cfs. ^ays to 60^ flowering and raaturity 
te?ere nearer to those of control plants, Itetoer of nods 
sur slant was 32.5 and seeds per pod 2.7, 


»werag© plant t;.'read in ivas 70,0 ca» Hytubtif 
55,f .rrV.arv amf nr-c -ndary :jr-.iAcb®t mem 4,7 and 9,0 
resf.'.'c^ !,v0ly. In c->tn orison j.'> eantrol, there was 4mxem& 
in the central leaflet alze, Mth®ir than trifoliat#, 
onifoliat® and blfoilat© l«av®s wtira also noticed. Oays 
to "0.'* flowtrlncj and watwrity mem 203 and 27S, ftobar 
of oods mt olant was 13,2 and tetdt per pad 2,0, 

Average plant ssiread was 72,5 m in 
of orl-ar and secondar^^ branch®® war® 6.5 and 9,7 
resoec lively, turtlier riecmme in contra! laaflat size 
was noticed *'.lth increased concontratl»iii of S/.!3, Days to 
50’^- flowering and aatutity mem nearer to those of control 
plants. The number of pods per plant was 26.5 and seeds 
per pod 2,i, 

Average plant spread was 48.5 m in M^s, %raber 
of prinary and secondary branches were 3,8 and B,0 
respectively, Contiderablt decrease in central leaflet 
size was noticed an»l other than trifoliate leaves,, 
unlf Dilate and bifoliate leaves were also noticed (l^late^asi 
1i, .)ays to 59;4 flowering and maturity were 204 and 
?T} resnectlvely. 

Average plant spread in «g plmte was 7i:,5 €», 

'her of urinary and secondary branches mem 5.7 and S,t 
res 5 actively, A deerense in central leaflet size recorded 
to F|, Days to 50i flowering and maturity war® 
sK'fjr’.ir to those of control plants, m average nuaber 
nf *iods per plant was 25*5 and seeds per pod 2*0* 
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cy to logical tbnomaHty 

Concentration. T' ■' 

chromosome aiJckintssi 
in 4.0 I 6.0 and 4.0 p® 
the treatnient with 0,6 >» 

IncToast In th 
break jfje was recorded, 

4 hours 


was recorded at 0,2% 
the higher concentration (0,4%)* 

ciymoing and breakage was observed 
' cent of cell® respectively. In 

solution^ 

© percMfitage of cells shov/lng chroicitoa® 
When 0,8% solution was used, for 
t 2«,D per cent cells showed increase In chronosow 
breakage (llatf»29; Figs. 2#3) stickiness and clumping 
at ir-»ta'>ha®e and at anaphase bridge {Plate-.28| Fig, g) 
and brldgo + fragment was noticed In 12.0 and 9,0 per 
Cent cells rasnectively. 


in zm treatment with 0,2;i Bm solution, meiosi® 
li'llowed the nomal course* At 0,4% concentration, 
chroiiosome breakage {Plate«28j Fig, 4) was noticed In 
^.33 ceils. At anaphase, bridge with fragment CPiate-28| 

* iff* ?i was recorded In 3,3% cells. There was corresponding 
jn crease In the percentage of ceils showing ehrowosomal 
change*? with th© increase in concentration CTabl©«l 61 ) 
CPl.itt-28| Fig, 5)* 


jtisaia'tM, piant«)» 


302 


tavealod multivalent,, 

ai¥tslonts and univalwts at roetanhasa-I (Piatf*-28p 29)» 

Chromosowil configurations at dlfferont eoncentratlon/and 
«Jur.}Jtionfi of treatraents ar® sussmarlsed In Tabie-tS2, Th® 

are a« foliov/s. 

At inotanhafo-Ip tt bivalents formed rogularly 
and no roelotlc ahnomality was recorded, i-io.vevor, a rang® 
of 0*? univalent'? with n .30 per cell «as noticed. The 
pollc'n fertility perc*?ntage was 96,43, 

At K»®tapbas#“l| fr®<|u®ficy of cfuadrivalentt per 
cell was 0,03 and trlvalonts 0*0t, Ring and rod bivalents 
ranged from b-11 and 0-4 with 2,81 and 7,75 mr cell 
resoectlvoly, frequency of univalent per ceil was 0,93, 

■ 't anao!,.ase-I, laggards CPlstt«29j Fig, 17 ) ^v®r@ observed 
in 4,0,’. cells and in 2 , 0 ’-: cells delayed separation of 
OH'! 5Ual^nt was noticed, At anaohast^II, 2 , 0 J» of cells 
»y'.o\n‘v i guards, 9porad ctago comprised tetrads and 
rnicrcnuclel, rpilon fnrtUltv was 92.6! per cent { fabie-f S 4 ), 

At ®etaphase«»I, gusdri valent® ranged from fW 2 
'vltn 0,72 pare cell and trivalents {Fiate-28j Fig, g) 

C'i fxom 0-3 with 0*14 per cell. Ring and rod blvaisnts 
r.m 7 eU fro® 9-11 and 9«*!1 with 1,52 and 8,52 an# 8,54 
por respectively, A range of IV4 univalents, at 



was rscord»d, th« frtmitncy toeing U09 p 
cc-ll» At soorad ttag« other than regular tetrads 
C.r'lat©-?9| Fig, 5»4) polyad* and siicronuclei wex& also 
iiotic<»rJ, FolXen fortuity was 89.42 p^r cent. 


in the treatment with incrtated cefiWfitratl©ii 
fnul tlvaiants were formed. The frequency of guadrlvaients 
was 0,ni per ceil and trivalents D,02. riing and rod 
hlvaionts ranged ftm *WH and O-S with 2.T4 and 7,90 pe: 
cell respectively. At neteohasen-Ii^ univalents C^litt~28| 
*‘lg, !4) ranged from 0«4 with 0,55 per cell. At anaohase. 


At rJietaphase-l, frequency of guadri valent* 
CF,iati.- 28 | Fig, 13) was 0.01 per csxl and trlvaients 

I’ig, 12) 0,09* King and rod foivalenti ranged 
frow 0-11 and 0-11 with f,52 and 8,81 per cell respectively 
ranged fro® 0-4 with 0.5 per cell. At inaphase-I 
unec5u.1l distribution of chromosoiBes was ©bseirved In 2 $Q% 
c«ii8 {Plate-!^! Fig* 15). At anephase-II also unequal 
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tibl4i • 1,!^ 


r:- ■'.'.tton ©f B5S treated am^OB ©f Atsrioaia wlxMli© 
no* of »md& tr«ata»a in «««h ema wis SO* 


coBcw DwratioB oacniaatiaii smmiml 

tratioi^ of tr«al>> In potcidlsii ©f jpiMiIa f» 
mat (?0 is finaa ii% 

(laoor») {ia C%) 


C^»tsoI 


^«i 3 S 




A» Gom£3e&3.» It, aMNi p%mst^ 



8 8 K 
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iliriotl.c e&ssCTatlo-ac in m. plants c€ At^losXm {m 1984 ). of plants /■> . • ■■;■. 






rig. %.iBt 

ri9. 1. 

rig. 2. Otramosme • :- *; ■ 

ylg* 3* Cra^ontatian rjt M , .. 

rl9. 4. rragnentatlon at rctaphaae (c.g- ; |.^ . 
rt<). S. *r«ia«nt«tlon it eirly M#taph 9 i.e <o. 

'*’• *• isJo?"”*’*’"*' «’• 

rig. 7. Mult^, bridge t fr - .... „ 

nwr 8. S4iigl@ chromatid bridge at mitphmm (0. 
rig. 9. 1 2II ♦ 0 II** 4 3 I •a at ifafe^aa«.z C 
rig. to. 1 VI m 8 ii*. at Hativhaaa.2 (x 

rig. 11. 11 bivaXentM showing bipolarity ix ISOOj 
rig. 12. 2 iii*« 4 7 jjig ^ 2 I''-..: ..,■ - ^ 

• i3* ^ IV 4 9 II ‘a at !iet^h*a® {0.6%) (x 

rig. Id. 9 HI, + 4 J., MetaphasM (o.Sv:) (;: 
rig. 15. ^^•Ij^agllmtlon of chrcn-s-r --; ; - 


rL«E «. 28 (Effect Of ms on A, 

Fig. 2 -e ititOAlai 9 - 15 i Holosiii. 

Fig. 1. MiDllato. c^ailrifcai :>tr; rgi-; 

%dm ctiangod phtyHatm^* 

Fig. 2m (^roBioscn® biotftage at ptophase 10.4 1) t< 1^) 
Pig. 3. at i!«taphM© fo.4%) (x I5oo} 

fig. 4. Fr^msswwtation at st«ti^has« ^o.6«j) (x IKX)) 

fig. 5. flTapaantatlOB -nt early ffataphase Co.6%) Cx I 5 a)| 

Fig. 6. (^roRtaticls. at Aoaphaa#, way fro^si th@ groups 

(X 15^01 


Fig. 7. Multipl® brldq® 4 fr^went* at toaphiiat iQ,m 
IK 1500) 

Fig. a. single chrimatid bridge at Aaai^aa# (xl 

Fig. 9. 1 III 4 0 Ii«a 4 3 !•« at !lot,a^a»#»X {0*451) {KlS 
Fig. lo. 1 VI F 8 II*S at Hetapt}aa«-I {o.6K) (K l»S0) 

Fig. 11. 11 bivalent* shOMlr^ bipolarity CX 1500) 

Fig. 12. 2 lii*8 4 7 XI** ♦ 2 !»• atF®t^has®-I (0.4^ 

(X 1SC») 

Vic, 13. 1 IV 4 9 ll»a at Hetaphase C0.6X) |X 15<») 

Fia. 14. 9 H»a 4 4 I** at •letaftiaii®-! { 0 , 6 %) {x 1500) 

Fig. 15. uae^al iSiatributioii of cn r-, ‘ rv - ■ 

CO. 8 %) (K iSOO) 



* M^eili 


l£ ^ fir 


2 s of 


Fig. 16. mmtrihutlm. 

I Jic.<<);- 


of eliraio^ 


E’Ml. i? 


# ' 5i ■" r ic/- '1 

-4 1 , I,. 


*» 1,V.. 

^ly. i.>*. ■xi%trihuti,ZMi -tt 

( : I'xy') ,ti |2.;,,5 

* '*"' • i *1 ^,;f .i ’'ti ! tr« . -# •>tm 4 w •% 

(T«oor“‘'’" ^ ^ uiofwi 

■-in. 21. SiBturt^Brl nriantntlw, 

nhr™,,,M-. at Anant., j (n.6« V, lsoo| 


’Mg, 22. 

Un«^al laughter Auclvii 
(0 *f. .1,; { ;{■ IQOC,] 

"ic. 73. 

Hex k’ >•:). th norr-itl tetrad 
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witn aorreal tetrad 

21 g. 25. 

->ya : wi t- ■ iiitTonuc-UU , (f 

^'14. 71. 
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distribution of chromatid* (Plate-S,, ,, ,,, 

.3»; ’L !; S’ " ™“:T •“ “• 

PCjr eppt and 8*0 p«r c#nt miU 

roapoctlyoly. Grouping of chromatid. In »ora than four 

P«ir»<» (Pl*t*-29| Fig. 23) formation at 

8por«id i^pilen fartiiltv luji* ao «.<* 

CTabla-.l62)* was 82*0! per c«t 







^ w xm iowast concsntratipn 

2,^; of ei.lS whan used for 4 hours showed decline In th« 
sentag# teed germination, pluBHiie ^ergtnco and plant 
aval till mturity CTabi^i63)* At 0 , 4 % concentration, 
i gpx’a I nation, plumule ©laergenc® and plant supvlvai 
? 60.0, 6i>,g and 90.0 per cent rt»r»eetiv®ly. In the 
iteient with 0,6% further decrease in the seed gemSnatlon 
lulo snargence and- plant furvlval was noticed* At 
» cpocentraiion, seed gewiinitlen and plumule mmmmm 
> 13.0 and 33*3 per cent respectively. Seedlings could 
survive after this treatment. 





par cent plants survived till maturity. At 
1,4 mri 1.6 mr cent* gradiiai reduction in thtlr 
w^rcentacies was noticed CTable-163), At 0.8/. concoir 
14,2 cant seed termination and 28,S per cent oli 
&r rqenc# was recorded but seedlinfs could not survi 
after iKi% treatment* The highest concwtroticn of l 
S solution revealed only to.o per cent seed gemit 
olunioles could not emers® after such a 


c»r3dual reduction In the percentage of ®e«d 
riermination, piuisule emergence and plant survival was 
noticed with increase In the concentration and Airation 
of troatnent <Tabie-163), 


■oroho 


.•-'ornhological observations tn control, and 

|2 are suiaftarSiecI In Tabl@-.164 

'Ot Kills are as follows t 


Pl.-mts had 118,6 cr> height, prlmcxy and 
6.5 secondary brfnehef. 0ays to W flowering one* maturity 
were to those of control plants fTablt.w164). Averag® 

lenrth of central leaflet was 4,7 cm and brsjadth 2,1 cbs. 
Pods per plant was 38,0 and seeds per nod 2,7, 


had average 119,1 cm height, 3,8 primary 
aaJ S.a secondary branches. Average length of ceritcai iaaf* 
let was 4,8 and breadth 2,2 ca* l^ys t© 50;^ flowering smI 
maturity were nearer to those of control plants. On m 


3?0 


avarog® number of ports par plant Has 4n.o and sepris poi 

pod 2#S. 

^>1 Plant® showed !!5*0 cm avera«ie height 3*8 
pri-nary and 6.3 tecopdery foranchts. Average length of 
Central leaflet was 4.5 cm and breadth 2.0 cm. Oays to 
50.3 flowering and maturity were 127 and fn respectively* 

Pods per plant was 26*0 and seeds per pod 2.1* 

Mg plants had average 118,2 cm height, 3,9 
primary and 6,4 secondary branches. Average Isrigth. of 
central leaflet was 4*6 cm and breadth 2,1 O'!], Day* to 
50 flowering and maturity were nearer to those of control 
plants. Pods per plant was 31,3 and seeds mr pod 2*2* 

plants showed 119*5 cm average height. Number 
oi prifnaiy and secondary branches were 3,1 and 6,0 respectively 
Average length of central leaflet was 4*3 and breadth 2,9 cw. 
Days to flowering and maturity were 130 and 199 as 
against 124 x and 195 in control plants* Pods per plant was 
14,5 and »«tc!s per pod 1,1. 

Mg plants had average 115,4 cm height, 3,5 
orinnary and 5,5 secondary branches* Average lengtti of central 
leaflet was 4,4 and breadth 2,1 cm, Days to 50:^ flowering 
anel maturity wore nearer to those of control olanta* c'?si 
average, number of pods per plant was 25,2 and seods per 
pod 1,5. 



«l plants showed 120.2 era average height, 3,5 


priraary 0 ncl 6#4 secondary branches. Plant® showtcS 4*2 
ctT! ,iv 0 rage length of central leaflet and 2.0 em breadth* 

Ufys t!> flowering and raaturlty m and t9S* an 

average mimber of pods per plant was 36*5 and seede per 
ood 2.6, 

^2 * 2 ilanti had aurtrage 118*3 c® average hetghti 
3.6 primary and 6,6 secondary branches. Days t© 
flowering and maturity were nearer to those of control 
plants. Pod* per plant was 38*6 and seed* per pod 2*7* 

plantf showed tt6*2 m average height, 3.4 
primary and 6.2 secondary branches. Oay* to flowering 
and waturity were 126 and 198* Length of central leaflet 
was 4,1 cm and breadth 2.5 era* (Is an average nmsfeer ©f : 
pods per plant was 2,7 and teeds per pod 2,0* 

In Mg plants, 120,3 cm average height, 3,2 primary 
and 6.3 secondiiry branches were recorded* Days to 651* 
flowering and naturity were nearer to those ©f control 
plants* iM an average pods per plant was 25,8 and seed* 
per pod 2.3, 

plant showed :!t2,3 c® average height, 3*0 
prtoary and 6.1 secondary branches. Average length of central 
leaflet was 4*0 cm and breadth 2,0 cm, Oays to flowering 
and maturity mm !29 and 251 respectively, Cn an averag# 
pods per plant was 16,6 and seeds per pod l.O, 

■ In Mg plants 1 IS, 2^ cm average plant height was 
©bserved, fJuifiber of primary and secondary branchts mm 
3,1 and 6,2 respectively. Days to 50» flowering and naturity 



nearer to those of control ,pl.^!its 
was S0*2 and seeds oer »ed 1*1^ 


Pods per plant 


thraaoso»al sbnorfflaHties detectable 

unltotle division. <?Ute-30) sr« sumrartsed ii 

Oetalis are at followts , 


Mo cftological abnormality wm mn at 0*2S 
concentration. At the higher concentration Co.4^)» chrojsoiosie 
stickiness f eluffipinq and. breakage was observed in 4, Op 5,0 
ofiT cent ceils respectively, At 0,6^ strength of the 
chemical Increase in the percentage of ceiXt showing 
chroraosom® breakage was recorded C^able-tSS), When 0,8/< 

0**^3 solution wat applied for 4 hours, stickiness, dyeing 
and chromosome breakage (Plata-SOt Fig* 2) were recorded 
in 10,0.jp 23*0 and 22*0 per cent cells recorded* At this 
Cunc&nt»Uon anaphasic cells revealed bridge (Platt-3@| 

■^lg» 5) vylthcut fragments, bridge with fragments and 
lag'ijaXds in 12*0, 8,0 and 4,0 per cent cells respectively, 
hi anaphase single, double andmultiple bridges were 
noticed, <nt metaahast^e two paired fraafsenti left nut. t%f 




At th© lowest concentration {0,2* of B'S solution, 
stickiness and cliimpinf were observed in 4,0 per cent cells 




CTabl©-l65). »t anaphant, m cytoiocfieai atoormtllty 

could fe® rocoxaed. At the higher concentration C0*4.i) 
incrmBU in chromosome stickiness, clumping (Piat®»30j' 

7) and breakag® was recorded (Table-165). At 0.S.# 
c:'*nc‘.in trail an such abnoriiiaiitiet virtr® observed in '^*0, 

10.0 and 14.0 per cent cells respectively, At anaohas®, 
hvUge uUh fragment was observed In 10.0 per cent colle, 
he concentration CO.S^) revealed chroTnosom® 

breakage ( Plate-30 j Fig. 4 ) In 5©.o per cent cells. At 
anaphase, bridge with fragment and without fra^ent wore 
recorded In 12,0 and 15,0 per cent cells resuectively. 

At tills cancentratlon differential condensation of 
daughter nuclei CPUte-30; Fig. a) mrT^ln 2.5 per cent 
cells while in 3,5 per cent cells trlp&lar nuclei wer# 
found. 



Chromcsoffl® conf Iguratlons at different 
coficintra ticns (Flat©— 30, 31} and durations of treatment 
C Table-1 65) are as follows* 

0.2 u £ 

At m^taphase— i rod bivalents r-'inged fron 0-9 with 
2.95 per coil while in untreated plants, fro^j 0-1 with 0,4 
per coll. 2ollen fartility was 88.72 per cent. 

At metaphase-I, trivalents {Plate-30| Fig. -ft)) 
ranged fror^ 0-1 with 0,04 per cell, H|ng and rod bivalent® 
ranged from 2-11 and IW9 with 4,62 and 9,81 per cell 
respectively. Univalents at ■'•'setaphise-I, ranged frora 0-4 ' 
with 0.78 per cell* At early anaphase-I delayed reparation 


sf one bivalent wa» ofof®t¥»d In 2*0% cells, w.h*» 
ceils showed early separation of two wnivaients. Laggards 
were obs^^rved in 6.0,^' cells at anapliase-II* tporad 
st:Hio, dyad, triad, tetrad and f?sicroriwclel wer® noticed* 
i"oll©n fertility was 82.$1 per cent, 

,../^. 4 . ' ■ 

At metiphase-l (Piato«.3l| Ftg,^ 14) qyadrivalent® 
frequency was 0.06 p«r cell and of ' trivalerjts 0,04 per 
cell. Ring and rod bivalents ranged froa 2-11 and 6-9 with 
3,30 and 6,3B per coll respectively, At p,etaohasft-l two 
bivalents left out of the eguatoriai plate CFiata-30| 

Fig, 12) was observed in 8,0 per cant -ceils, And early 
separation of two univalents was noticed In 7,5% cells. 

At anaphase-l and II laggards (Fl*te-31f Fig, f§) were 
observed in 5,0 and 8.0 per c--?nt cells reinectlvely, At 
anaphaso-llt bridge CFlate-31| Fig, 19) was recorded In 
2,5 per cent cells. In some cells formation of more than 

4 groups, at anaohsse-II, was also noticed. At sporad . 

stage other than tetr®ds» dyads, triad, polyad and 
aicronuciel ware observed. Pollen fertility was 67,20 per 
cent, ■ ' . : 

5 h'-furs tr ^a-tmenti. 

/it snetaohase-If ring and rod b’vaients ranged 
froir. 2—11 and 0-9 with 8,20 and 2,S0 per cell res r>ec lively , 
At metaphase-I two univalents, left out of the ©quotorial 
oiole {i-latc— 30| Fig, 9) was notice In 4,0 per cent coils. 
At sporad stage regular tetrad forwatlon was observed. 
Pollen fertility was 86*t1^# 
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PLATE - 30 CRff«ct of 

■v** 

Fi9» 2»8t ftitO«i«# 9»l2i Hoiosis 


Plff, 1. Blfallato# trllNiiiat® onf. 

le^vc'iJ i.f A. calnilfolia (0m6%} 

^irim 2. 0\r€moMamm br«a1c^e at propliftso ( 0 , 4 : 4 ) 

^i<7t 3* stion ,S ' ' ' 

X i:*"! , ,, . - " ^ . . 

p 4^. S, rtiao« at An^«so-(0,3'i| (x 1500) 

rif . #• F’--raatACfj of 3 unatjual groups at t^loch'-aat 

(X 1500) 

Fig* 7, E'xtrcmoly cl«»p 0 d cSsrorjioscme frapionti (0.S%) 

lx 1500) 



Pig. 8. owideiiaeiS and non-conuaiised Intai^Jhaat nticlal,. 
(0.8' 4) (X 1000) 


Fig, 9, l0 II* a 4 2 l*« at Metaphaji®-*! # 2 !•« awif 
ficyvt th€? of|uatic«al plate (o*4'J4) (X 1500P 


1 III 4 8 II *» 43 1*8 at Metapha»#-2 ai« 
univalent away froro tii« f^oup (0*4%) (X ISOO) 


^In.il, htiidcy t'lvaXerjta *»t ‘^etaphasfN.i forwlng ^ 

groufw (0*6‘X) (X 1X>0) 


Flqaa* li .Ii»s it 'lotaph '.ao-l , MvaJ<?ntB avay froat 7 

the group# (0.5^) (x 150C) 




i«ios 


PL'\TE • 

Fiq. 13 . 

Vlq. 14. 

P4q. 15. 
Fig. 16. 

rig, 17. 
Fig, 18. 

rig, 19, 

rig, 2d. 
rig, 21, 


31 (Effect of ’T45 on A. c.i iimm 
I IV 4 9 U's (0.4%) 

Laggards it -f\n<apbiai«&»i {o.C;,} { •/ 


D«lay«d aeparatic® of 

Metaphaa®*! (0,6%) ix 


•"no 'liivjlcni ut 
150C) 


Laggards at Anaphcis>e-ii (o «60 (x 1500) 


Cbrosatld* in 6 groups 
< 0 . 6 %) (xMtoo) 


at ^m^hasivii 


Dyad with normal tetrads (x 6CX)) 

Hmad with normal tstrad (o.rvC) (/ 60^) 


rig, 22, 


slae^CO 60^^'* J^howing virtatlon It 




At Bietaohas#-!, trivalents frecptney wa® 0,^'2 
r>oj' coil* and rod blvaiants rangad from 2*11 and 
C**4 with 4.76 and 5,90 p#r c®U reaptctively. Two 
yni*i;«lo*nt« l©ft out of tha -tciiiatorial plate was noticed 
In 10,0 iK.-r cent cells* At anaphase*I|t 2*0 per cent ceils 
sho.'-’td delayed separation of on® bivalent (Plate-31 1 Flg*16}, 
At anarhis#-Il, laggards sfere recorded in 6,0 per cent 
cell??. At iporad stage> other than tetradif triad and 
micronuclel mm also recorded. Pollen fertility was 
80,55 per cent, 

UmAJL 

At metaohase-I, cfuacirivalents CPlati?-3!| Fig, 13) 
frequency was 0,04 nor cell and of trlvalent 0,05 per 
coll, Ring bivalents ranged from 3-11 with 4,24 per ceil 
and rod bivalents ranged from 0-8 with 6,55 mr cell, 
UnlvalfritRi at metaphase-I, ranged ttm 0-6 with 1,55 
D»r coll, in B,0>^ cellsi two bivalents left put of the 
oquotoriil plate of metaphase wa» iwitlced. At metoohai#-! 
early se-^Ttatlon of two univalents was noticed in 12,0 per 
cent cellR, Laggards at anaphase-I and II was c^served 
in 4,0 8,0 per cent cells respectively. At spprad stage 
'ly.id# fi'ijdt tetrad, polysd CPlate-3t| Figs, 20,21) and 
aicrcnuclei were noticed. Pollen fertility was 51,66 per 
cent, 

MylDtla SJMSMiSLf 

Gradual reAiction in the percentage of seed 
q*\r ••i:‘.ailon and plant survival was noticed with Increase 
in concentration and duration of treatment {Table— 167), 
'^servation* on seed gemination In petridishes, eraergenc® 



ci oiyrjUltBS in lih# field end eutirlifal. fo maturity in 
4 ,11,? fl hours tr#AtBents, at dlfferaftt concentratiijni 
ai follows: 


Aft9t the tr®a1»erit with the lowest concert trail on 
(1,2*4 of i- ‘s eoiytlort for 4 hours 90,0% seed cE«Mirtation|, 
77, 2- j olumule ewetifertct In field and 8*^,2^ plaot survival 
to maturity was recorded (Ttble-167). At 0,4^ concert tra ties 
seed gowilnailort, pluiinile emergencs and survival to 
maturity \mTn 75,0% and 84,9% respectively* After 

tl'.o t.reateonts with 7.6 and 0,8 per cent £Ms solutions 
ri?di'ctlort 1”! the percentage of seed gtrainatlon^ pluwule 
em*’rgence and survival to maturity was noticed (fal>le*t07), 
Tn the highest concentration of 1,0% siMs treateent* only 
20,0% «-:‘cdls germinated and pluimil© could not «erg# due 
to toxic effects of the chemicait thus no seedling was 
raised. 


At 0,2% concentration, 88,9% seeds .geminated, 
79,54 plumules emerged and i5,7% plajjts survived f Table-! 6?) 
0,4,' J‘’s soluti''-n when used for the period of 8 hours 
p. rcentage seed gerwination, plumule emergence and plant 
survival i.v©rt 76*0, 74,0 and 84,2 retpectlvely* In the 
tr-j.iti-ents with 0,6% and 0,8% &ts solutions gradual 
rotiuctiort in percentag® of seed germlnatien, plumule 

and plant survival was -noticed (Tabl#*»167), At 
U'Q tjlghrtst soncentratioii of ^-s solution Cl.0%) only 
12,0% seed gsrmlrtatlon was raeordad* Plusailes could not 
©aarge aft©r such a treatment CTafole-167), 



' 3oi ' 

wcorded In EMS tttattd plants andecapawd with th«s® 

( Tabi©—t68)* Moirptiplogicai obsstvatlpns at 
v.^rious concftfstratlons and durations ar® as folinwsi 

Ci) 

«l plants shpwsd 45, t em awrag# plwt spread 
as against 6^»0 cm in control* On ii-.Ti avarag®* th--t nusilsar 
of primary and secondary branchss w»m 8.0 and 9,2 
resp@ctlu«ly. In plants* av#rag« i#ngth and brtadth 
of CffUtral i»afl®t was 4,0 m and 3*1 wn r#sp®ctlv#ly* 

Days to 50}4 floutaring and rostority mr& 139 and 204 in 
plants at against 130 and 202 In control. Pod* per 
plant and i»®dt oar pod war® 32,5 and 2*1 r®sp®ctiy«ly* 

In Mg plantSf 68,5 cm avarag* plant «o»ad «f®* 
recorded (Table-168), ?lurafe®r of nrluary and secondary 
branches were 9,1 and 11*2 retpecilvely, Days to 50% 
flowering and maturity wort nearer to ihos# of contr@l» 
Average length and breadth of central leaflet was 4,2 os 
and 3,1 cm In M- plants* Pods per plant and seeds per 
pod was 36,1 and 2*2 respectively, 

Cti) 

plant show«(dt on an average, 37*6 ct$ plant 
SDread and 8,5 primary and i*3 secondary branches* I-ength 
and breadth of central leaflet was 3,9 csi and 3,0 cm 
rosooctlvely, my$ to 50% flowering and laaturlty were 140 
and 219 respectively. In plants 28,2 pods per plant 
and 20 seeds per pod was recorded. 

In plants on an average 59,2 m plant spread, 

9,2 primary branches and 12.4 secondary branches m§ recorded. 



hm^th an^b fearta^th of cantral iMfitt mm 4,5 ca 
and 3,5 cn re6»#cUvaly. Dayt to %m flow<»ri!ig 
T-iturity mam nmmrt t© th«i© of ©onttol CT«fole*168)* 

M&T plant and «¥#raga nuaiboi' of aoadf p#r pod wtr© 
>■0.4 and 2,1 rtsooctlvtly. 


plants »hmm^ 31.3 m ivorag® plant sp»ad 
and grid prireiry *«?on4a?y hMnchfs, l-angth 
and breadth of contral loafitt wr® 3*8 era ©nd 2*9 c» 
rtnooctlvoly. »Jayt to 50^ floworlng and aatwylty w«r# 

141 and 211 as against 128 and 202 In control r®®p®ctiv#ly: 
Pods per Plant was 18.4 and soads par pod 1.9* 


riutnb#‘p of pods oer plant was 35.1 and saads par pod 


plants showed 25,3 m avaragfi spread li 
aq.iinat 55.0 cm In control, Mun^or of primary: and aocondary 
br.jnc!:es tart 7,4 and 7.0 rasoectivoly. Length and breadth 
of central laaflat were 3,9 em and 2.8 m reaptetively, 
liays to flowering and ssaturlty were 143 and 211, Averag® 
mjrnfocr of pods per plant and seeds oer pod war# 9*1 and 
1*2 riasr;3Ctlv©ly, ■ 


Tb# M. plants showed 48.1 m average plant spread: 


38 .“? 


•!';y/nb©r of orliaary and sacondary branehts mem &«S and 
7,:j rcfin€?ctlvfly, Qfi an plant# 9hovm4 4,1 c» 

le-ngth and 2»2 cm l«tf braadth. Days to 50> 
flov'orlnq and Maturity w«r« nasror to those of control 
nl-Jints of A. ilfei.c.itni. (T<iA>la«*t68)» Avoriga niist>«r of 
nods o 't plant and saads per pod mm 33,0 and 1,§ , 
tivtly, 

plants shoviad 50,3 cm avoraq© plant spread 
,ind A, 3 and pxlwiary and tocondary branch®# 
respectively, i«ength and breadth of ctniral l®afl®t 
were 4,1 cm and 3.2 cm respectively, %ys to 

u^JtXJL 

flov^erlng and maturlty/i nearer to those of control 
plants Ciahle-168), Nuiriber oi pods per plant and »®®ds 
per pod were 35,7 and 2,0 respectively, 

9u±u:U. 

W| plants showed 41,2 m average plant spread, 

J number of primary and secondary branches were T,0 and 
7#9 respectively, *^vcxog9 leaf length was 4,t cfs and 
bread L!> 3,1 cm, days to 50> flowering and maturity wore 
nearor to those of control plants {Table«»1$8), Average 
nurnbt»r of ©ods p*jr pi ant and seeds per pod were 30.1 
and .?,0 resoectively. 

M. plants on *n averag. showaS 40.4 cm plant 
spraaci and i.O primary and 8.0 aacondary branchet 

(Inbli- • ). Avorsge imath and breadth of central 

;,,>afl'!t none 3.9 cm and 3.2 em reapeetlvely. Uaye to 

flD«ring and maturity w.r* 139 and 209 reaoectlvely. 
JiKio-r r of pods per plant «aa 29.8 and aeoda per pod 1.7. 


AVRiag®* pi ant tpread in wat 47,4 cai and 
«T’, 4 ,nv -ind “jpnondary branch#® w#?# 6,8 and 10*3 
r--‘s--'»ectiviJly. Av»rag# central leaflet length was 3,9 cm m4 
2,32 Cii# Bays to SOIS flowering and Ktatnrity mm 
ficnircr to those of control plants (TabiSN*t#8), teber of 
po-iJi ';er olant was 30,0 and s@4^s per pod. 2,0., 

plants raised after 0,8'^ treateent shpw»d 
average 2S,0 cis plant spread, Avorage nu»b®r of primary 
anti secondary branches were 5,3 and S,7 respectively* 
-sveracfc leaf length was 3,8 cm and breadth was 3,0 cs* 

Days to **10^ flowering and maturity were 141 and 210 
rosoectlvoly. f^mber of pods per plant and seeds per pod 
were 8,0 and 1,3 respectively (Tablt-168), 

M 2 plants showed Increased plant spread (36,0 cm) 
over plants (Tablo-168), Ilumber of primary and 
second firy branches were 7,3 and 9,1 respectively and 
leaf length and breadth were 4,2 cm and 3,0 on, i^ays to 
60'^ flowering and matyrity were nearer".,, to those of 
control plants. On an average, nuwber of pod# mt plant 
and seeds per pod were 22,6 afrf 1,'8 respectively, showing 
a'; Increase over plants* 

i/.itotic abnoffiailties at somatic wietaohas# of 
’4| plants showed chromos^ae stickiness, clumping and 
?sT'akag« ^hromosppal abnormalities during 

mitcttc divisions are swmroarlsed in :Table^169, Details 
as follows. 



ft^-itosls was fiomal in thf trsstisent with and 
r.-oc ci‘nt E?AS $aiutlon« M higher coacenttation C9*6?0 
fof’ic'.tic c^lis rwaaitd stlcktntss, aliuBping and chs*oi! 03 ipaa 
in 3.3t 5.0 and 5.0 par a@nt calls rtsnactlwly. 
nt anaohasa brid§e wlthput fragment and teid§a with 
(i.immt was fiotlctd la 4.0 and 2.0 par cent calls 
rearmctlvely, Th® highest concentrations of EKS ysed for 
4 hours rtwalad stickiness In tO.O per cent cells# 
clumning In 12.0 per cant cells and chrowetoae breakage 
Cj”lata-32| Fig, 2) In 18.0 per ccjot ctiis# At anaphase 
bridge wlthoyt fragment and bridge wl,th fra^ent. was 
noticed In 10,0 and 4,0 per cent calls respactivelv. 


No cytologlcal abnormality was racordad in the 
traatmant with 0*2^, At 0,4% concentration# ttlckinasi of 
chroraosctfpes was noticed In 4,0 per cant cells# ihan 0*6% 
■J/.S folutlon was used for 8 hours# showed stickynass# 
clumping and chromosome braakaga ware obsawed In 6*0# 

10,0 and 1?.0 per ci^nt cells retnactlyely. At anaphase 
bridge was obiervod In 8,0 and 4,0 per cent cells bridge 
wit/'’, frag»»'ent (Plat@-32f Fig, 6) was noticed* The highest 
concentration of (0,8^) SMS solution raveslad 20*0 par 
cent chroirospme breakage (Flat®-32f Fig, 3) and eubsequent 
incrs^i'.se In stickiness and clumnlng of chroffosomet. At 
anaphaso-I# iaggarils CPlate-32f Fig* 5) and bridge were 
observed in 4,o and 8,0 par cant calls respectlatly 


plants)! 

Melotlc studies In plants revealed trlvalents# 
bivair’pts and univalents at metaphase-l CPi«t#-*32fSIJ,.#. 


386 


It (io seen ftom tht Tabl,e»t70 that gradual IncTCano 
ir-i t*-'.’ fri’quency of rod bivalents and decrease Inring 
%'ith Increase In concentrations was noticed* 
t>v:«»rvation3 m chromosofflal associations at each 
cofiCMr'.tii’tion and duration are as follows ' 

The tri»etr’ent with for 4 hours revealed 
hlval'-'nts andunWalents at Tetaphasa-I* Hing bivalents 
ranged from 'V-fl i^ith 7*24 per coil and rod bivalents 
rrufcd from h-6 with 3,64 per cell. At anaphas«-I and II, 
regular separation of equal chrcawsomes to the polos was 
obsurvotl, snorad stag© tetrads vi&m fowsed in all 
the cell*; studied resulting in high pollen fortuity 
(%,4 0 . 

metaphase-I, ring bivalents ranged frotn 3*1 1 
with 4,33 pnr cell and rod bivalents ranned from d-S with 
6.3J no coll, Univalonts (Plat.e-3S| Fig, 10) ranged 
frail! with 0,40 per cell (Table*l?0), At ananhase-I 
.ynd scparatlof? of one/ two bivalents and laggards wa® 
i 5 ')S*.'rvod In '/,2 and 2,2 per cent cells resnectlvely. At 
anaph 3 **^f»«H equal separation of chromatids to the 'poles 
ims observed in all the cells studied, resulting In 
■-"gul/ir tetrad fnnnatlon at sporad stage and high poilsn 
ft. r^iJit.y 

At metapliase-I, ring and rod bivalents ranged 
fro:;. Vt1 and 0-11 with 1,51 and 8,95 per cell respect'i vely. 



;.l f.af.5© siaq© trivalents ranged fro« IW! with 5,04 

r-'U unlvalenti ranged from 5-4 wlthi 0,93 
c.'il (lanie-t70), anaphase-l^ delayed’ separation 
.if and la.-ir^arcis (i>late«33f Figs, 14# 15) w«g 

op?,pf’.*«4: In 4,0 and 2.0 per cent cells respectively. 

At c^idPhass*!!# laqaards were noticed in 2*0% cellt. 
•Wgylar tetrad formation was obitrved resylting In high 
poiii'n f'^rtlllly (01,7.*<»). 


At rfelanhase-I* ring bivalents ronqed fro’ti O-ll 
with 1.15 net cell and rod bivalents CPiate-32| Fl^, 12} 
ran(*ert from 'Ml with 9.04 pf»r cell. Trlvalents and 
univali*r\ts rnncied from 0-1 and 0-6 with 1,06 and 1*40 
per cell resoect! vely {Tabl®««170). At anaphase-1 delayed 
separation of bivalent and laggards wtre observed in 4.0 
and 6,0 per cant cell® respectively. At anaphase-II, 
lag'.^arda and non- orientation of chromatids CFlat;'#-33| 
Fig. 17) was observed in 2,0 and 4*0 per cent cells 
re'Jpectl vtly* sporad stag© other than tetrads dyad 

(i'lat*-J3i i l«i, 13] and triad with mlcTonuclel were 
rpcurvied, Aolien fertility psrcantane was l!5,6. 


.H PPtaphase-l, ring bivalents ranged from 
k'Ua 7,33 p'^r cell and rod bivalents ranged fmii 0-5 wt 
-'r cell (Tabio-17D), Univalent ranged frow 0-2 vd 
0, ’'3 *i*T c^ll. At anaphase— I and 11 ©gual separation of 
sj. to tho poles sws recoitted in all th© cellSf 

in regolar tetrad forma tlon and high pollen 
fi'i't.Uity { 95 . 0 ;^). A : , ■ , ' ■ 


At iwtanhdse«I, ring bivalents ranged fmm 4«11 
/dt.h 4.2*’> f>or cell and rod bivalents ranged ttm 0-7 with 
:v'r Univalents ranged ftm 0-4 with 0,49 per • 

csfIJ. ( At anaohase-I. delayed separation ©f 
csne ^'ivaliint and laggards were observed In 2,0 and 2,0 
r-.’F c*-?nt colls respectively, At anaphase-I, regular 
sanufation of equal chromost^iei was noticed. At sporad 
st.jqe tetrads were observed In all the cells studied^ 
result In I in high nollen fertility (92,5,^), 

At metaphase-I, trivalents ranged from 0-1 with 
0,.^0 u».r cull, Aing and rnd hlvajnnts ranged fxm 0-11, 
and 0-11 wit 2,20 and 7,99 per cell respectively. At the 
sawe univalents ranged from 0 h& with 0.87 per cell 

(Table-170), anaphase-I, delayed seoaration of on® 
biv. lent and laggards were observed in 4*0 and 4*0 per cent 
cells res»-'HCtiv#ly, At anaphase-IX, laggards were observed 
In 2,0 percent ceils. At gporad stage, tetrad formation 
v/as obs'-rvod eitceot In few cells wh.era trald (Plate-33; 

^'1 19} formation was noticed. Pollen fertility was 99,2 . 

per c«nt, 

.■t mataph 3 st-l| trlvalent ranged fron 0-1 with 0,04 
p-r ceil, :iln(| and rod bivalents CPlate-32| fig* 11) panged 
fro'.! -11 0-11 with 1.12 and 9*00 per cell respectively, 

.t -'.'hw ns'iiw stagtj univalents ranged from 0—9 with 1*65 ptr 
fi>li {Tqhle-170), At anaphase-l, delayed ieparatlon of 
A'* valent and formation of laggards were noticed in 4,0 and 
8,0 p?r cent cells respectively. At anaphase-II» laggard® 
were observed In 4*0 per cent cells# At sporad stage dyadj 
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o«nln«tloa of BMS treatafl sa«ds «f Jitylf 
?io, o£ »wd0 tireate® la aaiAi eiui« mm So 
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PLATE - 33 (Effect of ms mi a. 

?lc. 2-7i Mi touts. 8-i2i Hcioais. 

Fig, 1, Morpbologicei varlationj; in l- 
Slid $hei>«, 

Pi9. 2. Chro«o»«e hriv-:. ,. e 1 0 . 4 0 f i . i :4 

Fig, 3, chromoi^® breakage at Metaphase fo,8i} ix 

Fig. 4, Lawi^ng fragw^t* at |o.6i) fx l.wJ) ■ 

Fig* S. Paired lagg«irda -it Anapbas# 10,4:0 Cx 1500) 

Fig* 6. PMltlpla brid^a wt CO*S'0 |x 1500) ' 

Fig* 7, sgwal a^aration of ctirofnatld* at An,%i>hci£«s- : 

CO. 4%) CX 1500) ^ ■■■nmmMm , 

Fig. 8. 1^11^+^ 5 xi*a 4 § i»» at Mot^.iaoo^l I0.6?4) 

Fig, $, l0ij‘®+2l*sat Metaphasa-i C0»4'i) Cx 1500) ^ 

Fig. 10. 9 il*» 4 4 I*t at M©taph4«c-i (0*6 0 (X 1500) ^ 

Fig* 11* 11 IX* a at Metaphaec. 5 blvaiursta ./ 

pr@€3Dcioua s«^>*ratlon Cx 1 !jOO) 

Pig. 12. 11 ^valmts at Mat-;.- -..i. miKmim U, UvuUi.. 

CO. 4%) Cx 1500) 






» 33 (Effect of or^ A, ^ a.c -., ,. 

^4ci# 13, ll ii's At (0*2;''.i t 


'■ i :■; 


^lo. 14, aeparatl-^n of 

Anaphase-I (o.fi -) {< 15 - 0 1 "■ ' 

^iq* 15, n«l<iyea npp.wni^-m of c>rie M%.. 4 i/nt .+ 

(0,4^1) (X ISOQ) * 


-K,. 16. •r«^un^va^*t,^*„y rr« w ,p,, .»lc 


oroup 


rlq. 11, l ar^oino chain 4 chm^cao .,t UfP 

^ j* 10 . |_ 5 ^ h t «' miclc'i at tc-lcp'h tifj-ii, 3 
c^romatlda lylno in rho cytoi-il^ijs. (\ 15x''0)* 

*’io. 19, Triad m- nlcronurlel (o.f. .' 1 ,.. t^)Q] 

T'ia. 20, R^.j- ^ ^ ,,:,-.,ue:c. 

'■Iq. 21. qriUn.., Jb^vinq varlati n .;. lU,. 

fertile i^oHm qi ^liris f < lioo} 


l«3j OS-^foct of irid; 
fip* 1* I'hAi:-*. < .} 


JSSilS'J i lltotiis:' 
stldcy ctir»<>!t»o o» {0.4';.] (v ly.' 
^Ic, 2. -"nrcTaoscne :*rcakag® c;< i •x>n'] 


3, ♦lultiplo briageo -it .-Via-liasc 


Cc),?-4| (y 




tetrad fowsation was obssrvwd, Foiien f€‘riility 
was 80 , 




lffoc.t _Al JI 'A jSJI-. 


Gridyal rtduetion Ir tbs R®rc®fita«5® of swdl 

.on and ssltni survival was noticed with Increasing 

ition and duration of trsatmants {Tabi©-t 7 l)* 

Ions on saed qsrmlnation In octridlshest emergence 
los In field and survlvtl to maturity In 4 and 
tre.itnents at different concentrations are as 


After the 
of 

Olu’nulo e'lsrfjorxe 
'’ 6.9 i^nd oer 

f=!0*O i)Oj: cent seed gsnalnation 

• 1 ’- trgnnco «)nii 8^,8 pax ' — 

in tl.'i trf.»tr.ent 
gradual reduction In the p@rc 

plywult t«® 3 f 5 ®dCe 

^*hfn t^e 

nolotisn was usid» m 
tnd perhap 

toxic effects of t-’® 
ralew after ®wch a 1 


solution for ^ hours, seed geroiinatlon, 
and survival to raturity were 92.0, 

. c0nt ref.T.»ectlvelv« 9 , 4 :% concentration, 

“■ (, 36,0 per cent pipriyl# 
cent survival to •maturity was recorded, 
with 0.6 and 0,9 per cent solytlons 

antago of seed goxminatlnn, 
and furvival to. maturity :wa» noticed 
highest concentration of 1.0% EMS 
y 16.0 per cent seeds could 
i plumules coulcl not euierge due i© 
.hamical. Thus, no seedling could bo 


trsij tetrad formation was observed. l^oUen fertility 

porco'nta<5'® 30«0* 


Sffeet of SS ijaiMSS-aSSiil^^ An-d. Jllsnt-wry.l va 1 iS 


Gradual reduction In t^e oereentaqe of seed 
,.™lnatlor. and olant survival was 
concentration and duration of 

Observations on seed geisslnatlon In petrldl.hes, ^.. rgonce 
of pluaulos in field and survival to maturity ,n am 
Thours treotnent. at different concentrations are as 

follows* 




After the treatment wUh the lowest concentration 

of (0.254) B'S solution for A hours, 

..a survival to maturity were 02.0, 

plumule em rg ■ g /ji, concentration, 

96.9 and 100.0 per cent reseectlvely. at . . 

an n oer cent need germination, 30.0 per cent plumule 

80.0 per cent «e g recorded. 

rnT re tirt wrc.6 and 0.3 per cent solutions 
”Lx reduction in the Percuntage of 

oiufflMlt and.suxvlvd.l to m^tuT / , 

th® highest concentration of 

rnmim m§ mm* only 16.0 per cent s«cis canid 

t &nd asrhaps plWP4«les could not emerge due to 

m4 ^ ^ sewiinci could be 

tori® ®f th® chsaicaU ihost n,. 

Mistd af tt« » treatment. 



mer th# treatment with 0,2^ solution, S8.0 

a 4 ai.a!i«*lfiattd« ^*3 per cent olowulos eTsarged 
mt cent seeds g«»if»«®eoi 














■tills#!' 




and oer cent plants survived to maturity (T6l>l.©'-171 )• 

solution when used for S hours, percentage smC 
g*iTislnatlon reduced to olumui® e^ergonco 83,9 and 

plant survival 86,6, In the treatr.ent with and 0,8.* 

,€f/iS solutions, seed qormlriation porcentaqe was recorded 
as 60*0 and 44,0 respectively, A subsequent reduction 
In d1u» 1» emergence the field and olant survival to 
maturity was noticed (Tafele-ITt )# At the highest 
concentration of EMS solution (1»0%5, only 12,9 per cent 
of seeds could femlnate# fhe plumules could not o.E*me 
after such a treatnent# 

EiBiiStftSa* 

Morphological observations in control, end 
Mjj plants of 4* sc.ar:ih.®« .o i.d.e.i.. are summarised In Table-tT2* 
ftitalls of observation®, at each concentration and duration 
of fiJSS treatoents are m follosss, 

IJlJKimJiSmtellii 


plants showed 34,0 cw average spread and 6,3 
and B,2 average primary and secondary branches respectively, 
AverAge length and breadth of central leaflet was 2, *3 cm 
and 1,^ cm respectively, ^ays t© flowering and jqatuTlty 
vier® neater to those of control plants. Average nutbar of 
pods per plant was 28,0 'and seeds per pod 2,6, 

In Hg plants, averaf# epread of plants was 36,9 ©«, 
tefsber of primary and secondary branches were 6,5 and 9,2 
respectively* Length and breadth of' central leaflet was 
3*0 m and l.t cm respectively, ©ays to 50^ flonierlng and 
aaturliy were nearer t® thee# of control plants* On an 




numb&r of pods per plaot and aetds ptr pod were 
34*9 and 2,6 rtspactlvely* 


In M| plants avtrtf® plant ipreao was ^ts*u era* iw™ 
©f prifflary and secondary branches were 5*3 and 7*S respective] 
On an average, length and breadth of central leaflet were 2.6 
and 1,4 m respectively. Days t© 50% flowering and maturity ^ 
nearer to those of control* %«rag© number of pods per planet 
seeds per pod were 15*0 and 1*6 respectively. 

Mg plants showed 39*0 cm average plant spread an^ 
purtber of primary and secondary branches 5.8 and 8.6 
respectively. Days to 59M flowering andsiaturlty were nearer 
to those of control plants* Average nuartjer of pods per plant 
was 2S.0 and seeds per pod 1.8* 


M| plants showed 25*9 cm average spread. Mumber 
of primary and secondary branches were 5.0 and t.O 
respectively. Average central leaf let length and breadth 
were 2,9 and 1.4 respectiwly. Days to 50% flowering a* 
maturity were nearer to those of cmitrol. On an average 
nuat^er of pods per plant and number of seeds per pod were i 

and 1.1 respectively. 

I« Mg plants, 35*6 «m» average plant spread was 
recorded. of prl«e*^ secondary branches were 5. 

and T.9 respectively. Average central leaflet length and 
breadth were 2.t i«d 1.4 cm respectively. Days to 50 % 
flmming and -maturity were -nearer t« «iose of control. 
On an averao® ;ithe number of peda per plant and seeds per 





pod were 25 and 1.7 respectivtiy: 


plants stowed 25*0 on average spread* Mymber 
of priiTjary and secondary branches were 6*1 and 8*1* 
respectively* Plants showed 2*8 cm average central leaflet 
length and 1*5 ci» breadth* Pays to 50,^ flowering and 
liiturity were 98 and 153 resoectivtly* On an average 
number of pods per plant and seeds per pod wore 25 and 
2*0 respectively* 


liTi IL, plants^, average plant spread was 39*0 w; 
6*2 primary and 8*2 secondary branches# Central leaf 1< 
and breadth were 2.6 and 1.6 « respectively. Days to ! 
flowering and maturity were nearer to those of control 
plants CTable-192). On an average, number of pods per 
plant and seeds por pod were 30 and 2*4 respectively* 


Average plant spread in plants was 31*0 cm, 
Number of primary and secondary branches were 6.0 and 8*' 
respectively* Plant® showed average 2*0 cm central leaf 
let length and 1.6 cw breadth* Oays to 50f4 flowering and 
matyrity were nearer tO' those of control plants. On an 
average* the number of pod® per plant was 20.0 and seeds 


^ plants showed 40.0 cm average plant spread, 
llwiber if primary and secondary branches wore 6*1 and 8*2 
stpspectlvely# Plants showed 2.6 cm average leaflet length 
and t*a m breadth* E^ays to m% flowering and aaturity 
were nearer to those of control plants. On an average, th 



show®<i 3t#0 oa average pu 

and tecofidary feranchfis istri 

Plant® avera* 

u ^ay® td 50*^ flowering an^ 
>s® of control -plant®# * 
p plant wa® 5»0 and se«d^ 


, plant®, tv«raf« plant® spread was 38,0 a® 

*prf..ry Ml .wonOi^y branch*. ««* 5.1 and 
,ly. %araaa emtral l«£ l»t length wa. 2.3 
h 1.4 a« at thl. eoneantratlon and duration, 
iwarlng and wturlty w»r«r.earer to those of 
,, On ana avnra,* nwnbar of poda oer plant 

f##dl» P«» Pn** **• 


OjtfeilSaS Piantt) 

Mitotic ctudf mad® In th®3root tip c«lls of 
§eedB i‘8veal@cJ chrowiioa® sticklntss# clumplnp and 
bTQskBge at motaplias® (Plat®*33)* Chroaiosoma teuakag® was 
more prevalent and increased with increase In the concont- 
ration of the chemical CTable-1?3)* %strvati©ns detactable 
ot somatic nftanhase are is follows s 

4j2£^,.lreafeS3aii ■ 

Even at the lowest concentratl.:n (9,2?w)j chromosom® 
stickiness (Plate-33} Fig, t) and clumping was observed In 
4,0 per cent of ceils (Table-173), 0.4^; EMS used for 
4 hours revealed chromosome breakage clumoing and 
stickiness in 4*0i 4,0 and 6.0 per cent metaphate cells 
respectively* At anaphase chromatid bridge was observed 
in 4,0 per cent cells. At 0,6:^* Cfmcentxotion, increase In 
percentage of ceils showing chromosome breakage was 
observed (Tabie-173), 'H the highest concentration of EI4S , 
used fur 4 hours, 30,0 per cent cells revealed chromosome 
breakagt and 12,0 per cent clumped chromosomes at 
metaphase, concentration, enaphas® bridge without 

fragments and also with fragments were observed in 0,0 
and 4,0 per cent cells respectively, 

At 0*2>» concentration normal somatic chrossosorass 

weia noticed except in 6.6 per cent cell, where .tlcltv 
chroffiosoMS were recorded (TeWe-HS). At anephaee eqnal 
soparstlon of chronetld. we. eb.erved. At 0.4X concentration 
ehiopaosote oreek wo* ob.erved In 4.0 per cent cell.. At 
anaplsass bridge with fraspoente and without fraqaent ■‘vere 
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@b®«rv 0 c] in 4,0 and 4,5 ptr c#nt c«Us resptctiwly. 

O.e;;- i:;.S solytion used for 8 hours, a nubmment increase 
in chroBiisomo breakage CPlate-33f Fig* 2) was recorded 
CTal5ie-?t3). At anaphase s«s»atlc bridge CPlate-33| -fig* ) 
with fragment and without fragment was observed in 8.0 
and 12,0 per cent cells respectively, the highest 
concentration of Q.S % Bm solutloii showed 32.0 per cent 
■ ceils with chromosoBtt break, 12.5 per cent ceils sticky 
€hro!r.©soRies and 16.0 per cent cells clumped chromosomes. 

At anaphase, bridge with fragment and without fragment 
were observed In 12,0 and 16.0 per cent cells respectively 

(Tabls«173), 

Meiosit. plants)i 

Melotic study of plants revealed essoclatton 
of 6, 4, 3 ®nd 2 chromosomes at metaphase«I (Table-174, 
and Plat0“34). *^radual increase in the frequency of 
trlvalents ami rod bivalents at '^etaphase-l and delayed 
stparatlon of bivalent and laggards at anaphase-I, with ^ 
increasing concentration was recorded. Observations at »ac ■ 
rneentrallon and duration of treatments are as follows. 


At svietaphase-I, ring bivalents ranged from 3-11 
with 8.84 per cell and rod bivalents from 0-8 with 2.00 
oer coil. Univalents ranged from 0-2 with 0.22 per ce. . 
At unaphase-I, delayed separation of 
pbBerved in 2.22 per cent cells, anaphase- I, 

was observo^-^ resulting In regular tetrae 

fonaation and high pollen fertility (9 , . 




■ 


■I 




I 
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SjSJiI 

At ra^*tarhas®~X, ranged from 0-t 

d.32 par cell. lUng and rod bivalents ranged from 3-11 
and 0-S with 2.00 and 8,47 per cell respectively, 
tinivalents ranged ftm 0-2 with 0*95 per cell, 
arsaphaee-1, delayed separation of bivalent and oi^a ^ 
of lagnards were observed in 1.92 and 1.92 per cent cells. 
M nnapv.,ase-ll laggards were observed in 3.84 per cfot 
coils. At aporad stage regular tetrad formation was 
observed. Pollen fertility was 78.24 per cent. 

0,6 ^U, 

At r.wtaphase-i, hexavalcnt ranged from 0-1 with 
0.02 P'^r coll and quadrivalonti from 0-1 with 0.14 per 
cell. A »nqe of 0-2 trivalents (?lat0-34i Fig. ) «»» 

Oblcived with 0.09 P« coll (Tahlo-174). Ulng and rod 
blvalonU xan.,od froo. 0-11 and 0-11 with 1.^ an . > 
per cell rospeetlvely. Univalents ranged from 0-4 ««' 

0 5fl per cell, “t anaphasn-I and 11 laggards wore obso««l 
in 5.12 and 2.56 per cent cells rescoctlvely. “t srorad 
ataqe. nor,n,al tetrad fomstlon was obse«ed except In 
tome cells where mlcronuclel wore recorded. .oUtn 
fertility was 52.6t par cant. 


nt metanhaae-I, hexavalent and quadrivalent 

(Plate-341 hlg, 6. 8) ranged from 0-2 and 0-1 

and 0.18 per cell !"^ " ' “"u 

ranged from 0-2 and 0-4 wit. 

Mrrtfhctlveiy. bivalents ranged fro?- »-i V 

rccoecvivexy, from 0-i with 10. o per 

per cell and rod bivilents rang# P- ^ 3 ) 

emii At anaohase-I and II laggards (Plat#-34f ^^^*2 ^ 

c@ll« ■ cells respactxvely. 

wer® noticed in w.22 and #, P' -uik*. 

were noi.i « *icroiiwcl®l wore also racoraed. 

At sporad stag®, t»trads and picronww® 

Pollen fertility w»» : 
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.<1 . 1 . 

At isetaphas®-!* ring bivalents ranged frow 3-11 
with 8,90 oet sell and rod bivalents ranged fr«R 0*8 with 
t 93 nor cell. Univalents ranged from 0-2 with 0.22 pim 

anaphase*I and II egual separation of chromosome 
to tae ooios was observed. ^%gblor tetrad formation w«« 
oDservet: resoltlnt) in 90.B5 p@r cent pollen fertility. 


At ifiotaphas«-X» trlvalents ranged fmm 0-1 ^Itb 
0 m per coll, fting and rod bivalents ranged from 3-11 

:.l rL .It., a.6. 3n<. B-nO o« cell x„,ac«v,ly. 
Univalents rnnqed frors 0-5 «tth 0.65 ner cell. At 
anaphase-I, delayed separation of one bivalent was 
observed In 2.0 Per cent cells, nt anaohase-n equal 
senaration of chromosomes to the poles was obsorvec ^n 
all the cello studied, feeqular tetrad formation wa 
at soorad staq-'. t'oUen fertility was 75.11 pe* =»"':• 


at metaohase-l, hexevalent and quadrivalent 

a., c-i n\ t'rfim 0—1 and 0—1 with 0*02 and 

iFlate-34| rlr** ranged trom o-i &nd 

0.09 per cell respectively. At this 

univalents ranqed from A-l and 0-4 v.lth .. an . 

cell respeetlvely. Bins and rod bivalents ranged from „ 

0.11 with 2.00 and e.47 per cell. 

delayed seBaratlon of bivalent and formation of « _ 

ware observed In 2.0 and 4.0 per cent 

At anaphsse-Il laqoards were noticed In 1.9 P 

At SDorad stage regular tetrad formation was observe. 

^ « cs I**.! Is i?h©r« on® to two ialcron®cl«i 

ill §0^'® 6#llS WumT ^ 
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r®c«rfieci, fertility was SU66 per c«nt. 


At ifi@tapliasa-I# haxavalant asidl c^waftrlvalents 
sanQf'tt froffl 0"»1 and CWt with ^,^3 and per cell 
Tow^ctimlY. bivalents (Plate-34| Fjq. ID) and unfvnlcnts 
from M and 0-4 with 0.03 and 0,360 per cull 
ro 3 Pftctivaly. 'H ananhase-I, delayed fenar*>t!on, JariD-^rdt 
and chroffiatid teidge (Plate-34| Fig. 15) were observed in 
6,0» 4*0 and 2.0 per cent cells respectively. 61 anaphase-I $ 
laggard were observed In 6*03 per cent cells* 6t sc'orscl 
stage* tetrads and mlcronpclei (PIate-34| tig* 14} were 
observed and percentage pollen fertility was 43*0 (rabl«-1?4), 

Effect of on seed 
‘^tmUA !SSli 1 3647)* 

observations on seed germination in petrldlshes, 

««,rflence of plumules In »e fleW and survival tn maturity 
In 4 ami B hours EHS treatments at different concentration. 

and durations are as follows* 

After treatment w! th th« lowent concentration 

(0,a.‘) of Efffi aolutlon 86-0'* seeds geminated, 76.?J» 
plutnules emerged and 80,4 pla*t» survived to maturity, 

^ (ft 4 and 3*6*^) fort^^r docreased 

At higher concentration v-d.4 ano . . 

In seed germination, olumule emergence and plant survive. 

was noticed (T.hlo-m). ^t 0.8^ _ 

gemination and plumule ei«rgence were 30,0 and 3,.. per 
cent, but no .eedllng could survive after this treataent. 


In the tieataent with the highest concentration of 
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PLATE - 34 (Effect Of 




ris. 4. 2 Ill's + B Ii's at Hotaphn.-.-s:. -:j ( 




Fig. 5. llV4-8l2*s*f2l* 

CX 15CX5) 


Fig , 6 . 

Fig. 7. 


11 bivalent at 


Ehowino ''15,1 It s 


Lf tilvi.iina ianiva.1 

at M«tajstias®*j iO,^t) Cx 1500 } 


Fig, S, 
Fig, ®, 
Fig* 10, 


1 VI ♦ 8 «t ff®tapnas».i (0,8%} fx ISOO) 


1 IV 4 g II *s at M«taF3baae~-i (o.6/,} |x 1500) 


(Visoof ® Me»tf^b.vie-I CP.o, 


Fig. 11, ^lapd separatlco of tii© biva' at 
AnaphasM (0.8%) {x 15o0) ' ^ 


Pig, 12. Chronatld brldg® at Anaphfts®-! (o.iri) (x 1! 




rig. 14. T^^cronudel with „or..ul tstras (o.B-i) 


rig. 15. MllTO^grains^c«lnn hticky flroups aid ;j. 







solution (1.0/-) plumulM could not omerae though 4.0 

oant sees* gemlnoted. 




.4 olwt'Ul® emeTg«®® 

Percentage: se®<i .p,»riisr«cl at 

. % *sii wi-^ifurltv were slightly r«a«c0ci 

inc!* olant survival till matuExxy ^ ^ 

C lo«o»t cnccntcation (O 

(Table-n5). o^oroed and O'l.lO Pcr 

oorovlnotod. 71.20 per c«nt ,, 

ol.vito e,a,,„oco and 

rtPcrnoc.’ ' 9/ , j, {Tabl«-170).TrnatT»nt with 

plOTt survlvrd was notice aeralfiatlon and 

0.0 ; concentration rovnaled “r'^Wnni ourvlve 

rtC Tt r" diet concentration CI.OS) 

after such a treatment. 'H In- n j 
only 7.5 » 9 t cent seeds could gow 

Thus, reduction oercentan. of seed 

A survival to raaturi**/ wa® 

„iu.=.uie """J concentration. 

lincur with increase in «oh« 

S^ue- lalaa. cp acH-i ) 

., ^ chcervatlons In control. \ and ^ 

-- . are summarised in 

plants of 

detiiil'? are as follows? 

ajiaiE.t.md.t!Knii 


0 


1 t. had 169.0 cm average helnM.. 6.1 orlroxy 
"'•’ ^ re« t^nctee, l-«.9th of central leaflet we, 
ond 16.3 secondary floworing and 


5**5 cm 
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plants showtd 155*0 average geignx, 

15,2 secondary brancties* slight reductien 
utafi*at length was obs^'rved as C'/Wpareci to 
,ts CTable-.175), Other than trifoliate leaves, 
la quadri foliate leaves ware also observed, 
flowering and laatarity wore slightly delayed 
. Pnde aer slant was 7t.1 and seeds per pod 


s showed 174,0 C3» average heiqr<t, 6.8 
secondary branches. Ungth of central 
a and breadth 1.6 cm. ^ays to 50% 
writy were n«ar*r to those o" ca^ntrol 
plant was 82.5 and seeds por oocl 2,6, 


fl, plants had 161,0 cm average ne*ghtj, dm-s 
primary and 11,8 secondary branches, ^-ength and breadth 
of contral leaflet w«e 5,11 and 1,7 respectively. »^ays 
to flooring and wtdrlty wore delayed fey 4 and 8 Jays 
roipectlvply. Pods per plant was 60.1 and seeds per ..od 1.1 

M plants shewed 171 ,® m average height* 3.1 
primary ml 17,1 steondaty branehet, ^^ays to 50^.^ flow.-r:lng 
and maturity nmmt t® these of control plants, yoi® 
'ew.olant and seeds per wm increased over plants 



plants had nsaxly similar mmM£ ot 

and secondary teranches to those of control 
76), Length of central leaflet was 5,4 c-s and 
1,6 oa. Says to 56,1 flowering and maturity were 
:o those of control, i'ods par plant was -32.6 and 


plants had 163.0 era average height# 5.0 pxlwary 
:ondary branches. Length of central leaflet was 
>readth 1 cm. i^ays to flowering -Jnd maturity 
! bv 3 days. Pods per plant was 71.5 and seeds 


shotmd reduction In height# nw 
;jry branches CTatols-‘176)* tengt; 
leaflet were 5.0 cm and 1.5 cas 



Tcjspec lively. Uays t© WA tlwexinq a«d maturity w©r@ 
delayed by 5 and 9 days. Pod* pot plant was 56*0 and seods 

per pod 1*4. 

plants had 170.0 cm height, 6.2 prtoary and 
1'3.S secondary branches* Days to flowering and aaturity 
were nearer to those of control plants. Average number ©f 
pods oer plant was 75*0 and seeds per pod 2*0. 

MistiJi. 

Chromosomal ahnoMalltlas studied during mitotic 
divisions (Platf^35) are sum-'^arlsed in Table-177, ilieir 
details are as followst 

iJms- toateati 

At 0.5^4 concentrat! >n, no C’/tologlcol abno’niallty 
was noticed. At 0,4;'4 concentration, chromosor-ie stickiness, 
clumplnt! and breakage (^lg.2,3) was noticed in #'..'*5, »• 
and 4.o'o«r cent of cells at metaohaso res-cctlvf^y. At 
anaphase bridge CPlate-35i Fig. 4) and bridge ^ fragments 
(Flate«35| Fig. 5) were observed in 4.0 and 2.0 per cant 
ceiu rescactlvely. fho treatment with - .3 exhibited 

further lncr.>anc in percentage of cells showing chromosome 
stlckyfieQs clumping and breakage Hie highest 

concentration of O.S;^ E.ys solution revealed chroiPnsoi.e 
breakage in 15.0^ cells. At anaphase bridge with and 
without fragments were recorded in 4.0 and per 
of ceil® rospectively. In 4,0 per cent cell^ lagging 
fragment* CPlat#-35f Fig. 7) were noticed. 



ttltoil# followed the normal course sftnr tne 
ttea^eni with 0.2^ aiS eolution. At 0.4% concentration 


cbronosoTie ttickynessf ciu^ping and breakage was notictd 
in 6,0, 4,0 and 6,0 per cant mll» raspactlvoly. 0,6> 
crincentrafcion fur-fchar incraas© in chjowosnra# anoaalle® 
at »taphasa and anaohts# wat recordad (*abl«-t77}* 
ttiS hifhest cnneentratipn C0*8^)t chromosoae breakage 
CPiate»-35| Fig. 4) was rtcerdad in 20,0 per cent of cell# 
and stickyness and clumping ware shown by 20, D and 3,0 
per cent colls respectively* Ttemaining 52,0 per cent mil® 
sbowed norwial mitotic chromosomes, anaphase Increase 
in the percentage of cells showing bridge with and v/ithout 
frognsents vws observed (Table— 1T7), 

Maio s.ls. plant®)* 

Observations on chromosomal configurations 
(Plate-35|3S) at each concentration ahd duration of 
treatments (Tabie-ITS) are as follow®* 

!IbMJL 

l*io meiotlc abnormality was recorded except 
occurrence of two univalents (in 0,16 oor cells). Pollen 
fertility was 91,81 per cent, 

ypltlvalonts vit,, quadrlvol'Snts (Platp-35| Fig. 9) 
tnd trlvalonts CPlste-35| Fig, 11 ) were observed at 
®ttaohise«I v.’ith the frequency of 0,04 and 0,06 per cell 
rssoectiwly. ^ing bivalents ranged from ®»-11 with 4, SI 
■ o«-T call and roc’ bivalents ranged fror 0-6 with 5,97 per 
cell, metaphase-l» univalents r?jngeci from 0-2 with 0,28 
p*r ceil, Ltggard® at anapbase-I (Plate-36| Fig. |6) and 
It Cflat0-36| Fig, 20) were ofosearved in 6,89 and 2.11 per 



c©nt c^'llss T‘«Gp@stiv®ly, At sporad stage dyadj triad# 
tetiaJ and laicranwlel {Platt-36| Fig. 22) were sooa* 
roXi«fn fefftilit'/ was 7a*55 per cmt CTabi«-*1t8). 




.V-eSosis followed noti'ial course 
©ccuprenc© of 1““2 unlvalento* r'ollon fa 
pc?r cent* 


At rie" tar>haj50**I frequency of vl*.*# 

.ento and trivnlents were and 0,02 oor cc4i 

fply. nioq bivalents r.mged fron 'W11 an:’ rod 
i from 0-4. Univalents ranged frwr o »,2 with 0.22 
, At anophase-l and tl, laggards wem ob«erv««l 
td 2.9 per cent cells respoctlvsly. >'^t pporao 
than tetrads, micronuclei were also ssen. 



(ICP B$47) • (In «®«Si m»9 m» of ®®oa»-tre«t««a m 
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rLATE - 35 t€f®ct of PIS on £. caja n UQ 

Fig. 2«8 t *^it«>a4»f 9»l3i 

Fig. 1. JlorfJbologlotl ■ — , 

Fig. 2, f^OCTo&ofne at ajiiairtiw (c f>* 

Pig. 3, stidky fr.‘if??'gnta of chrwoscm*'** 

F*.g. 4. ChrQwo#©*® fr-agmoa tuition at Hf>* i--- .n:- 

(X 1500) 

Ftg. 5. bridges at Anaphatie lO.t-i.) ( < 1 !k0O3 

Fig* i* Utokm b r44Qi« at (O, SI ix iSCX>) 

Fig* 7m at An«|4ias€h' iCmB'^Q <x 1500) 

Fig. 8* c9ircao«an® »hoi#ing «ticicln«n« at Motaphaa® 

(0,4'^) Cx ISoo) 

Fig. f. 'lIV 4 9 ll*s at Mctapita«i>-2 (0.4*') { '-; bcr) 

Fig.to. Cg 4 B II *a at Mataftidno*-! (0,6'%) fy ISrr:) 

Fiq.ll. 1I1I4 9XI*S4 1I It; f c:t«r'bas€'»»I !(> ,4 .} 

F4g*l2* 4 f II ‘a at ^Ftapli.we-i fc.5*)i) |x 

Fia*23. *'*on;1i3 jtmctl tTi of -it 

H»ta|4iii«e C0.4t4| {X 1500) 
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ig , 1 4 • 

15 , 

^ 1 ^ , X , 

Fig. 17, 

ric. ir,, 

rig. 19 , 

Pig, 20 , 
Pig, 21, 

Pio. 22. 
Pi'- . 23. 

f n 'j 

r A. C| # & *'.i * 


m (Effect of W4S oo £. caian i icr .. 

PMC»a sho«li«a jsticXi,«Hp groui.s cti* r,*.. „ " ; 

M«tai3ha»#-.I (0.4%) tX 1500)" ^ 




.1 ustriLut ion 

fin- 41 ^o.eA} {y. isco' 


3 chro'*io'3rr’ef! *k#% ^r. » 

( 0 . 6 'i) (X laX)) 


pmir uncgual gro-j^ns of chrc-awt-ids .it lato 

-^tnaphaa©-!! (x l!ton) 

Lagging of chrowo.-inrer.ii it Anapha/A>ii 

( 0 , 6 %) (X ISOC) 

Lyuai 3 CT>-Aration of diiri^raAtlfla in 4 qroupa at f 
aei-ipbaae { 0 , 4 %) (X 1500 ) t 


Porflsaticn of 3 isiii«<ftial groups at tfllopliMe*!! 
with lagging fra^tr.ts (o.L-,) (x lin 

8«eci^, (o,6;4) (x 6fr) 


iMicr:.«uc 2 cl vdth tetrads (x 


."c Ins nhc'iwlrn ntmila irjlas 

grUns * , ix 


"‘lie* {•’ t.i. .-'L ' I’j.irl-l/jl 1 j i ♦' V 

iX 6 rO^ 




sOa^liOl.S.'iSV.lv^.Ja 


|ltast-9l4S_oE 

i-alaniia siiaa-i* 


After tresteent with tnc ao’jusw — 

' T-S solution. In c^mvarlsor t- control, a sllfllit 
n «» percontacic of socJ lor-inaljon, oluniule 
. and olant survival to TStorltY was recorded. At 
ncwtrr.tlor fn.4") further decrease In seeJ 
,r„„ nlunule mergence and elan': sorvlvol 
Pd (T3hle-179^ At n.fi ■ concentraM.on of ■'■> t'Or 
il oornilratlon, pluioule encrcienc..! and plan I 
were 4t.!), 66.6 and 83.3 respectively, mter coe 
t with 3.8X S'!-' solution only 17.3 par coat c-ovJs 
uw-iia nlumules could not O'lei'iie nft-or 


s treatotfit* At th« highest concentration of 
solution (UO.^) no »ood , f timination was tocorded. 


the increasod -duration of troateont CS hours) 
v;!.th ?. 0 '*'vo«t O'^ncentratlon (0.2%) » hss slightly reducod 
ij('-T cs'nt soed sjoxffilnatlon, pluiaule twergence and nlant 

vJT^dvid till watiirity. at higher concentration ^ 

reducet*! soed gerfainatlon# pXuraule en.argence an 
,aant survive till maturity as 75.0, 30.3 and n6.% 
per cent respectively. At concentration furincr 

docre&so in such percentages was noticed (Table- ‘ ^ 
O.eCw concentration, only 15.0 per cant seeds 
No plumule could emerge after such a treat^-en . • - 
highest concentration of 'J.0%) could 

germinate. 

Reduction in M,o percentage of seed qemlnetlon, 
plumule emergence end plent eurvlu-.l was linear with 

Increase in concentration. 

..■■eriC'oloe ical 

?!aTanui mIm* 

fJornhologlcal observations In control, «, »nd 
:.t plants of tetanus £iiSl «« .u®«arlBecl In fnble-tta. 

The details are as follcwss 


MJ 


4 houi.!.f.,..i mtegaSi 


s 


M. plants had averaoe 1M cn helgl.t. 5.1 nrl'.ary 
ta, n secondary branches .Average central leaflet length 
d.; cm/and breadth 2.0 os. Jay. to »0.. flowcxln,, and 



Beduction In thn, perc*-ntaf|e of = 
wrgence and plant sur/!v..l was 
In concenti^atlon. 




.'.'ornhologlcal nbservatior-s 

pisnts of kfJBQJi?. 

Ti^e ttetailn are m follows*. 




fs height* 5-1 priBiary 
0^20 trai leaflet lo’fitijth 
to ^Oh flowerihii md 


plants had average , < 

condary branches, Average 

and breadth 2.0 err.. 45’ays 


IMtv.rltT weTC 107 and 1S2 Jt®s|>»ctlv«ly. Pods per plant 
was 3'1*2 stands por pod 3«1« 

plants showed average 123*0 cm height# 6*2 
rultary branches and 17. B secondary branches. Lmgth ot 
eentoil leaflet was 4.6 on and breadth 2.1 cm. i^ays to 
50 ; flowerino and maturity were neater to those of control 
plants. ?ods per plant was 36.1 and seeds per pod 3.2. 




M, plants showed 120*0 cm average height# 5*2. 

^ MU, „„ JB « nailSk ^ 


ptlnwry and lb. 3 secondary branches. Length of central 
leaflet was 4.3 cm and breadth 2.0 cm. Oays to 6n> 
flowering and naturlty were 19.7 and 18.8 respectively, 
peerage number of pods per plant waS 3a. 1 and see s P 

pod 2*5* 

M plants had average 125.9 cm height, 7.4 primary 
and 16.2 Lcondary branches. On on average length of 
central leaflet was 4.5 cm and breadth 2.1 cm. ays o 
59Ji flowering and maturity were 111 and 191 as against 
105 and 193 In control Plants. Pod. per plant was 35.1 and 

seeds per pod 2*S* 




» 


Plant® had 116*0 height, 3.0 priMry and 


,2.8 secnnLry branches. Length of central leaflet was 
a. 2 c,,> and breadth 2.0 cm. ‘'ays to 50.. flowering and ^ 
,a;t,,..ritv were 111 and 191 a. against 105 and 1-3 In control 
plants. Feds per plant was 16.1 «id seeds per pod 2.1. 

' U, plant* showed 126 cm- average height# 6,5 primary 

and 15.8 secondary branches. Length of central leaflet was 


<1*4 Cf5’ and breadth 2,0 cm, EMiyc to 50i^ flowering and 
nr.tisrlty vjora nearer to thof« of control olant’fi# an 
axrvraqc m-^hot of pods p@r plant -was ^.6 and tteds p« 

ood 2*?^» ■ ■ . 

QaZh. 

B. plants showed 123,0 era average height, 6,0 
pri‘,r<ary and 14,1 secondary branches. Length of central 
leaflet was 4.4 era and breadth 1.9 era. ^ay® to 50;«^ 
fl0i%erifig were n«arf»r to t’.-.os® of co»*troI plants. Pods 
o«r plant v®s 32.1 and seeds por pod 3,0# 

M* plants had 124,0 04 average height, 7.1 orlraary 
and secondary branches, L#n^th of central leaflet 

was 4,S on and breadth 2.0 era. Ui an average, imraber of 
pods per plant was 34.1 and seeds per pod 3.1, 

0j 4 %t_ ' : 

Average height of was 119,0 era, primary 

branches 4.9 and secondary branches 13.0, Length of central 
leaflet was 4.2 cm and breadth 1.8 era, i'^ay® to 50-* 
flowering and maturity were 109 to 190, »)« an average 
nyrai>cr of pods per plant was 28.» and seed® ■ per p©d 2# # 

plants bad average hslght, 6.8 pri’i-ary and 

16.3 E-«co«dary branches# Length of central leaflet was 

4.3 era and breadth 2,0; era. i>ays to 50.a flowering and 

was nearer to those of control plants. Pods per 
was 37,2 and seeds per pod 2,7# 
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2#A..*Lx. 

plants 1t5*0 « avsrag© heightf J*8 

crir-ary and 10,0 stcondary branch®®. Length of central 
ieaflat mm Q.O cm and breadth 2*0 €«. Days to 5^% 
ilmwslm maturity wer® 112 and 192 as againtt 10^ 
and 163 in control plants, Podi per plant was 20,1 and 
soecic per pod 2*0, 


plants had 117.0 cm average height, 6,^3 

Drtmary end 14.1 secondary brenehes. -ay» to 50^ flowering 
and maturity wore nearer to those of control plants, 

;>ods nor plant «as 30.2 and seeds per nod 2.5. 

Tnus in M^olants redaction In plant helg^:t, 
nuTbPr of pTlmaty and secondary brandies, po'-ls pet plant 
.jesds per pod was linear with increasing cnpcentratlcii 

ancWuratlon of Hr.S tr®attaent (Table-130). • 


Chtomoaomal abnonaaliUes detacUbie durlntj 
mitotic divialene (Plate-37) are summarised In Table-181). 

Their detijiils are as follows i ^ ■ 


At n.2:* concentration of ^IVS solution, chrowosose 

stickiness (Plate-37| Fifl. 2) and clumping at metapbaae 
»as Observed In 2.0 and 4.0 per cent 

,iurlnp anaphase no dmormallty was recorded. «t the nest 
.yinhor concentration (0.4*) chromosome stickiness, clwioing 
and breakecie (Plate.37, Fig. 3) *»» observed 'n ^.0. 
and 4.0 per cent respsctlvsly. Fh. treatment with O.b. 



furthtr incrttttd th® ptrcentage of 
calls chrowosom® ®tick|n«8t# cSumplttg 

br€'a’ia<^^ CTabls-^18t). In tht tr«atraeiit with tb* hiflittt 
concentration {Q*B%) c®ll® wt® 20,0 per cent were 
scored showing chroraosan® brealtag®. At anaphase, bridge 
with and without fragments were ©b served In 4*0 and 9,0 
per cent cells respectively, Mitotic abnowsality Increased 
¥#ith th® Increasing dose of the cheraical, 

8 hours treatTents 

After the tro-itnant wltr. concentrati’">n 

almost normal mitosis 'was observed except in 2,0 per cent 
cr.'ll®, where clumoing and stickiness of ct^romo-sofies were 
scored, Treatncnt wito 0,4:.' ^'3 solution revealed chroDOiOHt® 
stlclclnessji slumping and breakage In 8,0, 6,0 and 4,0 pm 
cerst colls respectively. At anaphase bridge with fragroent® 
wa« observed in 4,0 per cent cells. At 0.6^ concentration 
chromosoms hxealcag® was observed in 16,0 per cent coll®. 

At anaphase, bridge with fragi'icmt and without fracpient 
were observed in 4,0 and 6.0 per cent cells respectively, 
rno highest concentration (0.3:0 resulted in chror.iosa'<@ 
stickiness, clumping and breakage {Plate-37f Fig, ^4) in 
20,0, 12,0 and 24,0 per cent cells respectively. At 
anaphase increase in the pereontag® of cells shovilng bridge 
(Mg, 6, 7s Plate-37) with and without fragment® mm 
noi.iced (rabie-ISI), 

Thus a cor responding increase in cnrot^osowal 
changes was observed at retaehnse, and bridge with fragnent© 
anaphase, with th« increase In nods/duration uf i^S 

treatraent, ' ■ 



planits) 

'Obs^sx^stlona on chrofsosons®! 

(U.v^a-3T , 3.'^’* at each concentration and doratlon of 

tro'itn ‘■-nti. (fal>lc-1S2) are as follswti 

aJt-l.i 

:;o nieiotlc abnomaUty recorded. Howler* 

v,-Tv raaroiy lioivalents wre formed. Pollen fc-rtillty wa* 
93.72«. 


, f,,,,, nultlvalcnt frequency 

at ."-1 vlt.. quafrlvalent an^ of f 

,M.r. .n,c’ rod Wvolont. r-noert fror. q-11 and 0-6 

a„d 6.^3 per «U rcooctlvcly. ""'''f 

O-- 0,01 per cell. />t anaptiaeo-I and II 

-oMce.S V. ^.-n and 1.65 c« cent, cells rescecUvely. At 

„o .tu.t. ... . totrart andslcronuclel were 

S'Miratl dyod, iriac', t€ir«o 

no tier rl* -'ollon foTtllltT vms m.m p^t cent. 


i.lqoer association of c'.ronosomes viz., horavalwt 
, 1 ,k^ 37,' no. R) .ISO .opeared In addition to quadrlval.«ts 
'.I ; trtv.,l«nt'at .Wl. Rind and rod bivalents ranged from 

o 11 iinrt 0-11 with 2.57 and 7.63 per cell ressoctlvely. 

’ A n-2 with 0.04 por ceil. At anaohai®-! 

ranged ftm 0-2 with o.j-* P ^ 

. IT laniiardls were observed In 10.84 ana J..1I poi ecn 
aj.t il "•■•i ^ Hvad- triad, tetrad) 


rosoectlvoly. At soorad stage, dyavi, triad, «ctia » 

..I, V 1,* r . 1 -t ■J'W waft 


^nd mlcronudel were noticed. Pollen fertility we. 

71.9^3 p&T cant* 






MiiO'tis wa® nearly noirfdal «xc@pt raw acciiiT#ne« 
of t'A’o univalents at isataphasa-'I Co#22 pap call) ar*d laggards 
i-it. snsphaso***! in 2«0 par cent ceils* Pollen fertility was 
P1«5t per cent* 


Tielotic abnoffflalltles increased with Increase in 
file ccncantratio-n of ♦.'■'O c^'otitoal. wietaohrse-t freriuency 
of quadrivalent was 0*05 per cell and of trlvalent 0*02* 

Binii and rod bivalents ranged frow S-tt and 0-4 with 3*72 
and" 6,92 per cell respectively. Univalents at !f>@t3phase~I 
r-ingeil from 9-3 with h.OS per cell. At anaphase-I and 11» 
lag-^ar 's wore observed In b»09 and 4,0 per cent cells 
respoctivaly. At spornd st.af'e other than tetrads* dyad 
afitd triads were also noticed. Pollen fertility was 82.50 
per cent. 

At metaoh 5 >se-I hexav^lent ranged from 9-1 with 
9-2 oar evil and quadrivnlonts (Pl.ite-37| Fig, 11* 12) 
ranged fror) 0-4 with 9,12 oer cell. Fre.T.umc- of trlv.dents 
CHlnt'^-37; 0) was 0.92 ’^er cell. Increase in the rang® 

and freg-jenev of rod bivalents wan noticed (Table-1 1^2). 
Univaierits ranged frexn 9-2 with 9.02 ner coll. At tictaohase-l 
n-ost of the cells net with cluroT^ed fragrients. In some cells 
im-iilantr-’ chroea tion ^'ans was 'ibsot^/on Tlq, 13), 

; •{, this concert fxc'tl -•■’P sonv colls sto-"ed 3-4 times Increased 
C.AL1 vnlurw as comnarsd to untroatod ones {Plati>.33; Fig. 17). 
/.t anaohaci>.I and II lag.-:ard# {Plato-38j Fig. 15, i6-) 
rpcordod In 12.0 and 8.0 nor cent cells respectively,^ At 
sporad stage dyad, triad, tetrad, polyacJ (Plate-3S| Mg. 18, 
19 ) apd nlcronuclei were seen. Pollen fertility was 65,11 per 
cent. h®:lotic anosialles progressively increased with the 
Increase In concentration/dtoS’sHo*' ®f trealmont. 
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Tatel© « 179 

Gi ms te'mtma s«^« of giliaift SSiS 
(SW odII*) (iso# of soeOa tatoollOO; io ®«iA <ja®« w©® SO) 


mnemt^ oorttiiiot^n ij^wiro^co sorvivol 

trotiwo of troot* in jpotrimoii *.* to 

off« m xntimU i%> 

(%} I hoots) 



0 

97, 

•0 

to. 


m> 


















It of on C, ? ■■ 


'5'ier • ?"t I ll4tot.i e to ii '4«ic«is 


»ioi’phoior;ic&l variation in .^o4fle*t 

md sha|Ni« 


Fic# 2m -'.i'.-rj-- «tic»tln«;» «t ^et*"h>,:r, 

(0*2i&) (X 1500) 


Ti«$m 3. Oxcs^^o^owa ironkiin# at CC',6f4 f,( 


FiQ* 4, chromium® f rar^«nlAtion at ’^«rtapli4»c: 

CC.0,4} CX I50C) 


Fic* 5* i?Ofi-aiaJwictAan of chrorsoiwr*#^ «t 3. ’it« 

••tapha-t?# C0*4X) (X 1500) 


Fiq* 6. pair**<1 C5hrcwatl4 brl<loe at A-narhaa®-!, without 
ftapaiwlit iX iSOO) 


pig. t. bi'l-ilqee with fr .-t 'i*.,.; j Si 1! 


Pio. 1 iV 4 n H's nf Pfatar’ha^fwi (o.Ct) (' i'T.n) 


, f, 1 ili 4 4 ■♦ ii at *l<’taphaao»I fi 

(X iSOO) 


Pic, in. 3 c. ♦ 4 n*« 4 2 I*s at wetaphf«fv-l 
{X fS'':Q) 


Pic. 11, 1 IV + 9 XI** at (0.6 '1 C >: l!:O0) 
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Tht §mm At¥lc^i.3^ a h«a iitirgaly bton clmnlfM 
m mtQm&l sierpholofical characiarlstlct CHaokor, 19t5)* 
£iiSQSIS SiJto W*if)# (Miilsp*) mm ^stly contid»r®d to 
l>® aonotyplc gmm (Hooitar, t3?5) btcaus® Ca.ianus 
.kilttiaa ll Haros «la®cirife#ii in 1915 frow Africa was 
ufsknown to most afrlcultural •ciantlsts* At present only 
two tpacias- th# cwltivatad Calarma caian (L), Millsp 
and th« wild Ca.i,ai»l.a. karstinqil Haro* ax« class If i«d by 
OaCondolle (1813)* The genus Atvlosla is closely related 
,cii.it.a. {'^Ight and Arnott^ 1S34) and separated 
from the latter on the basis of the presencefttrophloled 
seeds (iaker, 1875), In fact the strophlol© Is not 
ai together absent In pigeonpea. The sole criterion for. 
dlstJhiction between the two genera do not hold qualified 
as more than 144 accessions of pigeon pea maintained at 
ICRISAT do possess sfsall strophiole on seeds (Vender 
Htesen, 1980), 

Atylosta cajanifolla i, Haines described In 1920 
ftam the Furl forest in India researtiles pigeon pea so much 
th~..t casuai observers might assume, it Is pigeon pea 
escaped fro.r. cultivation (Vandexroaesen, 19r0), A, calanlfolta, 
'in inopholonlcwl basis seems to be the closest relative 
o:'f ''tiro';n pea, ^Several Atvlo sla species are cross compatible 
with Pigeon pea, -^uch combining ability of Atvlosla with 
t'-akes an important point of consideration fox 
ti'Pir congenriclty, 

£ibr^yLOgAyie..mirb.i-i r..^ ...aorn hologyi 

Cytogenetical data provide valuable clues for 
ans«s;r':erjt of phylogepy and evolutionary status of a gonui 


■ 



or specie# and the atudlee guide by Sabeock ( 1947 ) on 
SSSEii. SSaveehtn (1926) and Ci.iand (1962) on Oenother 
Mather (1932) on Si amb, Manton (1932) on Ciuclfaraer 
Uvan (1931, 1932, 1934, 193Sa, b) on Aniun. Uaodlbar 
and Thakar (19«). a.ddy (1973) on 2iSS.mf. and Atvloel, 
^un Ir (1981) (1985 a, b,e) on iiiaatta, Atvloela and 

LmMwMXi, sm® of th# cla$»lcal in thit 

tofafd. 


U92S; obsojpvod that mo# t sp@cltf of 
livlof organisms show a distinct and contiani indl^lduaiity 
of thoir sonatic chromosomts and that clossly related 
specios have more similar chromosomes than those of 
distantly related ones* Oarllngtoii (1963) and Stebbifii 
(1960^ 1971) have discussed intdetail on some aspects of 
chromosome morphology which help in understanding the 
evolutionary problems* According to Shirma (1985) change* 
in chrasosome morphology shows alterations In gene 
arrangement which Influence their subsequent segregation 
and recombination. Chromosomal variation thus reflects 
difterences in the source or genic variation, while 
morphological differences Indicate variation in the 
products of gem action as modified by environmontai 


The karyotype was first defined In 1926 by 
■:j»Iuway as group of species resembling each other in 
morphology and number of their chromosomes . iio'Awer, 
Levitsky (1924, 1931) opined that the evolution of Ka 
in mony genera takes place through a series of altera 
in chromosome Piorohology, karyotype 

the Phenotypic appearance of the somatic chroinos.a!j©s, 
contrast to their genotype* 


In the present studies ^two somatic chroraosofnei 
recorded in ail the soecies of and .^aiapus 



karyotypic stucll«r« also r#v@al®d prts«nc« of 
almost sliiiiar chr©ia©s»tf« in j>oth th® gtnara 1*®. 

CSniy talnor diffarspcas w@r® 
observed In th® chroraoso®®® ©f differtn't species oi 


Sinha and Kuraar 1979 in th@ir study of mitotic 
analysts of 15 varieties of ,£♦ ,ca.,1 ap reported cliromosom® 



reouction ir> chromatin 
» ©EOS lent of th@ chromatid 
olw-tton. The total ^ 
ch Is under genetic 
tudies made by Shrivastava 
les of pigeon pea have 
shown variation in total chrcjmatln length {27,6 to 44,9/jU!) 
and Slnha and Kumar renorted variation in total chromatin 
length from 36,4 to 51,2 ju In 15 varieties of Ce.j an us 


It has been argued thot progressive physiochemical 
diversification of a more or less constant chrcmieeoiaal 
?.uhst.-ncn« rather then increase In the number of gene loci 
on each chromosomes lias perhaos been retponsibi® 
h,;T lirrc^isiog evolutionary dlverslf Ication ("Jtebblns, 1950), 
the 1..1 f forences In the absolute chroasosoffle size are to some 
oxti'*nt controlled by factors outside the chromosome 
tf-.'f‘-!iis''^ives. Pierce (1937) found that lack of phosphorus in 
nut.rltir.n nf plants causes considerable reduction In th# 
clit-n of chromosomes of Viola . 


u'honi the karyotypic assymetry Is taken into account, 
as'.imr'netxlcai karyotypes are supposed to be mow? advanced 
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^ O 


than mm fW) md lh«r®foy»t tht 

Bpwim fwviP^^ ftttn^r «f *iil*ii»dlin chfo»^i#ior-«s 

Cai®y«*tr!c«l) It »®rt thiwi th«t Hairing minimm 

nmbm of salwtcittn In th« prtttnt ftw^yt 

A* sorateiw^iftt htvinf fttilmw Cs) 9^mMm thtmmmm 
pairs ean bit e®fiti<ci*f'iNdl m mtt ii#irtae«d spteltt In 
le ©thtir mmim* MiMl fiila 

CICP i647) tppta^rt f© tm mm •<^»nctd 7 9um ■; 

p»im i© «©ii^trtio« t© th« £• cj,!,t,fi. (StIT coil#*] 
which pot«»ti 6 mim «f twlnstdltn 







On th« b&9i% ®f f.F. % ait©, ©y|tiv.ijf (SC? «647) 
£* ci^ifagi^ ttfiili t© m »»ft tdv^nctd thy lomnt 

% C‘*».37l* 4.t¥l0iift i.g.aigifeijisliti, €©ll.) 

fMSiiitttifif tit# T#f* % ( 43 * 40 ) may b# c©iitld©r#il 

at th« t•©•i pflmttlv# an# In t© otbar Atflftiia. 

p^raitfttly Atuditd* 


Slnha anrj Kumar (1777) In a study ©f 13 varltti## 
of oir?»oft rtnaftswi only ©n« pair ©f 
.f;‘*'Tn!wi!sor'# In 4 v#rletl#s* Steilarly th# ©rasent study on 
c.a.i^ , 0 CSfIT coll,) nhmcd ahstne#^ ©f t«t#llit«cl 
c'^r^rnoswiw, Th# ahsanc* of mcmd&ry ci^sirlct.ton my b« 
attrlbiited to t!i« fact that accWantal hybridtwtlon 
translocation hav# ©ccurd durln© th# court® of 

molutlm rtsultlm? In tht ©llalnatlnn of SAT chje»t®s«wt#* 
■l;a,rlitr ibtsmce of SAT chro»oso»#s w#rt r#p©tt®«l by 
"'©i.iuney (17261 .sno SInha md Acharla (1774) In Lfm, 

Furittr mot®, ftudlas mad# by Sham* md Guptj 
(I7B2) on fcaryotyp# of nl<i»on n«a varlttv T**?! and 
-•fiodlkat and Thatar (17b6) In 4, IAa»lii* rovtalnd no 
S/U' cl'iromosomo'i* 

whrowtomts of ^tvloila sd«cI®# and £4l'ib;'ll £il^ 
do not vary qrtatly In thalr cantrotitrlc oositloo 




alwyt avi.tl.ttil®* M®* lai^t iSlffewnc® in chrawt«ft»® 
asaypjatry ®xt®t b<&tw®m animal and p®x®Rfiiti spacias* 
Similar TOsuits on th# «liff#r»nc«s in karyotypat of 
diffeiant varletias hav® rtportod by t»h©sh Cl%4| 

In Oryua by Son m4 Tlwarl (t%6) in aUiii «|4 mi 
by Jagth© San and ^tmn^al ClW) in 5fte.gA.arwii robyatMis . 


Slnsiiarlti©® in kary®tfi>®» of ga..i.i|n.y® ca.f^n with 
hav® b«»B obaorvtd by ®©v®rai worker® 


fatal, 
n tb© 


rtjnorted In Salltt by Upadhyay Umb) and Pwndir 

Cl9<Si''), i-resent study revealed one pair of SaT chromosome® 
in A* .limta CJM 2639), A, l&axa'l®®Md2S|. A, 

h- mUM. A, 


According to '*'tebblns (1971) Increased specialization 
in m-ny Plant genera is associated with decroasing karyotype 
symi-’ctry, Froro this point of view t’^e present Investigation 
shovis that sito i® advanced and At¥l..Q.si#, species 

arc Jiri-nitlvo or represents a trend towards Increasing 
ch.TOiioso!r-3 symmetry. 


Darlington (1939) has- pointed out that the amount 
of genetic reconbinations in any particular Inter'Dating 
g;ccup ,Ig determined by the chromosots© number of the species 




md by ©# eni««tiif In ®a€t» 

w^'dcls in i$ liy fMf|y««cy, ?h« 

soaatlc nm^tr i« filfton pm t* to 

7n m a wifelt « !»«#• #f n •» 1 1 l^33| 

krlthiiaiw®«y pm Ayyanfiy, 19^1 Utitiiini, f9if| iJymar 
Shfiiratiwa 1^** f9?2| Slnha and K«raasr, 
I9tlf IW9II and Akinaltg Ift3* Oirwsaa©*® nmbai* i2n m 2i 
• ^2) tn tutai#® ni« ii«®n rapairtad by faddy 

C19SI a# b* «h tl lil*t (I9i4) Trlpatht fi |4#f 

IW*, J^ndlr Ounda® (IM5), ttakhapadhyay ClW#), 

Jha Clfiftif and trtpalhl* I9i6* 

Haanlti af tlia prasant tiydlat als$> eonfljm 
tha iaM ahrawaiima in Calanaa anil pmm •pfwiat 

MllSlIi* On»ll«ft«i (19^5) has palnttd mt that 
ahlaaisa fpinqiiancy tt di racily praportlansl to thmmppmp 
lanfth* In tha praatnt stydlns 1*^ to !*9 chisaiwi par 
hlaaitni in Aiyloila apaclat and 9 a.^ , »p war# 

tacfirdad# f.'Mct Is In accordanc© with tha raport in 

■litimua MiiQ. Uoadhyny ( 1985 ) and MtltSll ift«iafe.tttWia 

hv Jim CtWO. 


In t’■■« pTfstmnt study *r;alatlc stsijas followad 
now'll course of c#U division at dlaiintsltf n#t»phasa«l# 
a'iar>^fi«a»I U| ttlophas»«II toor-id staqa and pollan 
forn-atloo in all t?-® sotclat of Atvlosi a and Cn,|a nys> 
'brfMliiatton of (t.«lptic phataf and polltn fartlllty m«y 
im upon Itval of adaptation of a wtahar to 

©nv5 tomriont.-^l f-nctoirs. equal aanawtion of ch ratios O'-^i as and 
c-toklntsla ■ratulied In vary lais variation in tta 
tilths nf svollen qralnf and rosultfd In high pollen and 


Tdbl* • I 

Karfotypic analysis of different species of Atylosia aad cajapias calm 











It is w®li knev^ii th«t th« i® a 

f<^r qme H®w«v«r* an wdarstandlng 

m tl» «xt®nt of Isarrlasr® to ciro»»«l>ility among th® spociat 
has bean holpfol in ohooaing iiatliodf for producing hybrid® 
and thoir darlvativt® and also in tracing phylogonttic ; 
relation®* 



li 


Crossing tochnlgue® hav« p®®ii discussed by iSllsont 
tg72j and S®lh &% aI»b IW* Solh , C 19805 hay® 

®tydi»d th@ affects of timing of wtascuiatlon and 
poilindtlon ofi •ycces® of the crosses In lentil* They have 
adopted the following 4 tlm® schtdalt in th@lr ®xperlm@nt®. 


T* I 


Tg I 


Morning wiasculation and Iraaiodlate oollination 
(befor® 10.0 a*fa*) 

After noon emasculation and Immediate pollination 
(1,0 p.m* to 4,0 p,®*5 

Mornlntf tmasculation and evening pollination 
^^fteimoon emasculation and morning pollination# 


The ex.ierl^ental results of ^olh ^ §X*t C1980) 
revealed that type of crosses were successful. Similarly 
In thi? pres»’nt study on the members of the subtrlb® 
cajaninae riiaximum success was achieved in th« crossing 
pch.t^cule foilov^lnq rfiorning amascuiatlon and temfidiato 
poiiiciation* The success in crossing by pollination Just 
aftar eT.ascuiation has also been reoerted by Injndlr and 
^iingh (198b) in the study of croasabllity relationship 
dRsong Atvlos.la and Hhvn.chps.li. and Tripathl ^ aJL*i 

(19.34) while making crosses between ^lsll££ia 
'i'nd 3ai .;inus cal an Veeraswamy and Shexlef (1973) also 
reported that optimum hours for successful hybridiaatlon 



in reel gvm are between 10*S0 a»!iit to f2*W n&&n» 

The studies on eoeeles hybrids have proved t® be 
cxtr-Msly useful in understanding the interrelationship 
lietwaen the species* the neiir syetenatic rect^iniw* the 
ffiorr-hologictti* physiolofical* ecological ©r ethological 
differences in genetic constitution (Magoen .al»« 19S2)# 
Further, the eteence of sneeiatlon is accepted to lie in 
the development of barriers which present or restrict to 
a great eitent, the free exchange of genes between two 
mandelian populationt and such reproductive isolation is 
Considered essential before two groups can be referred to 
different speclet Cl^ayerj, 1948)* 

The present study on interspecific hybridization 
was undertaten and the cross compatibility of species, 
their interrelationship, based on cytoaorphological 
characters wer® examined* The? dogree of crossability 
between Atvlos la species as judged by percentage success 
of each cross was th© highest in the cross between A* 
r'latvcan'*a “pd A. mollis, followed by A, jyjxeata and 
A* caJanJXoJJaj, A. and A, j£alaaifolia and A, UM^M 

and A, a,l.bica gf ^ (Table-H)» ^he success In Interspecific 
crocnos hotv-onn Atvlo s 1 .1 soecies has earlier been reported 
Hy Tripathi and ’'atll (IhPd) and Pundir and Singh {I9i5). 
in the rro-sont study, Int^^rsneclflc crosses raadn between 

S'..''©C'les, mve^led unidirectional success. 

Sl-rii-n.iyj, unidirectional success in intersneclf ic crosses 
.il**,-! renort-d In Ph a s , © plus., by many workers (iHrand, M43| 
-.or?. I-Ionma, (195r0f Sen and Ghosh (1960)| i-^lshand 

(l':'51)s "'ana (1964) and 1965) Likwlse, In HcftHani by 
I'.optoff h943)| Swaminathan and t’urthy (1967), and In 
Arach .is by ivy hammed (1970). 


Oyt ®f 2f cjfof t®s nUmpf4 b9twmn 4tvl®»ia 
nmciBSf pemmtMpm iu€e#ts ©f dfosstbllity ranged frm 
0.26 (a, X 4* .i^Afeini,) ie 6,0 (A, pliitMcarpa x 

h* aallll,)* earlier sreports on tliallar aspects by 
Puncllr anti ^iingh (fO^) on parctniagt tuccest of 
crossablllty In A, aasasjtfiMm * and A, .. HimilU 

* 4* ringed ftm 0,6 to 12.0 

Th® genys is closely related to .galinys. 

S&iia, Th® cios® affinity batwesn and Caianus. has 

b«#n substantiated by thetr s«cc«s#fyl hybridization 
(il#odlk®r and Thaitar, 1956f fCtimar and Thombr®» 1953| Kurair 
$X iX*>* t058| 1%6| Sikdar and D®p IMlf Roddy, f973| D®, 
t974| Ariyanayagsa and 1978| %ddy fA !98t| 

Tripathl li Jl,» I984| 1086| Pundir and Singh, I9»| Kuiwr 
Sl si.*# 1985| i\indas, 1985| Tadav jlA,, 1986), Some of 
th® Atyijai M spaclts possesses very valuabl® characteristics 
that ar« lacking in pigeon pea cultlvars, such as 4, 
££4LdilS.ooL4fA ^th, possess both physical and antibiosis 
type of resistance to the pod borrer, Heli. P thi..s a. nninert. 

4» iUlteris ^ A, are rich in protein (Heddy 1979), 

lirseatu, wlit resistant ( Remanandan, 19aJ, A, yolub ll t s 
(^>lunco) ganble, Rterillty mosaic resistant and high s@®d 
pi’<.>teln content (H®Mnandan, 1980) 4 , platvc arp^ CB®nth) 
blight resistance (Refr-anandan, 1980), 

In the present studies, in all the 25 interspecific 
f3‘»li)d cross combinations, flowers shad on the ground after 
3 to 1 days, of oollinatlon. It may b@ du® to the formation 
of abscission layer at th® base of the pedicel of flower 
and Pod, in the crosses A, mXSmi Cj) A, vs|,uh|.|4A 
), pollen germinated on the stlgwas but pollen types 
nrTAtt' vtfas Inhibited inside the style or stigma. In other 
unsuccessful Interspecific cross ccrabinatlons pi»ll®fi 
germinateci on the stlgiaa but pollen tub# growth Inhibit® 
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m stlnatlc turf act iwggatt that Iniaraptclflc 
incmsMtibility ®*tst in th® mattrial studlad. 


followd by ^ AMSiaE x £, mt», d* .t.c.i..rafo.a.aaid®.s 
* £• C^abi*-!!!)# CrM®* w*r® atttaptad in bath th® 

diractions but tucct#® wtr® unidlreistional ( Atvlosla so«ci«» 
b®in?i famal® parant). Succetsful intargantric cross®® 
MxiMiS. ®b®ci«® as parent and £, calan as 

mJL® parent wer© earlier reported by »any work®rs 
CArlyantyagom and Spence, tl978| Tripathl, 19S4j IHindlr, 

! 985a* 


In th© prese-nt study, no success was obtained 
using C, as « feiaal® parent* The failure In 

Ifitergenerlc crosses, using C, ealan at a feisaie parent 
can probably be attributed to 'the fact that the gene 
nutations and selection pressures under doaesttcatlon 
underlying th® ©volution of th© cultivated taxon have 
probably resulted in the accumulation of modifiers and 
differentiation of olasmon in the cultivated taxon 
Cii» These changes render C* calan as on ufiiucctssful 

seed parent vMen cross pollinated with Atyjosla soeclos* 
Howjever, kumar ^,Ct9S5), Kumar and 't*hombr© (1958), Hoy 
C19 j 6), Iteddy (1980), Kumar ©t al« « (1985), Yadav 
obtained success using £* calan at a seed parent, when 
crpf3s pollinated with ^tvlosla species* This difcrapancy 
stay be due to different genotypes used in the crosses* 




In th« C3»«s@8 ©f £«mlJaii iaJjll wltts 
platycarpa. A* aatefeilil. sffltdiMi pod* ■ 

were obtained* C«i®$ faiiwre mmy exist at th® gass«tic# 
/lygotic or post xygotlc i«v®l» including hybrid sterility 
and m'®aicness (Fiindirt In th® present study It has 

&®cn observed that hybrid inviability in th® crosses of 

4* atolmaife* 4^ lalafeUlt 4* mUU ’^th iMum Mlaa 

was m active barrier at post fertilisation stages. Hybrid 
invlabllity orifinates usually fr«w physiological 
incorapatibliity between wabryo, endosperm and raatemal^ 
tissue. This reacticw at early stages leads to abortion of 
young hybrid ««fery© In case of A, noiiji x C, cal an and at 
later stages results in the formation partially field 
hybrid univabi® seeds, ®oth action* results in the production 
of nofi-vlable «»pty seeds and partly viable partially filled 
seeds in th® present crosses. Simixar ccmdition l,@. pods 
having partially filled seeds was also reported by Dan® 

Ct%6) in th® studies of tist cross between Phaseoiu® specles» 
and Kumar (1985) found extremely shrivelled seedst 

In the hybridization of Atvlosla sop x £, cala p, which did 
not gonninate. 


frphplpgy of h vbtidst 


The hybrid plant exhibited dominant recessive 
relationship for some qualitative characters, vigour for 
so» quantitative characters and Intermediate expressions 
for others. The hybrid plant of A, albicans x A, lipea ta 
was seuderect/ioreadlng In growth habit, ‘"haractors of 
4* .l.. inea..ta viz,, presence of ourDl© strloes on the yellov; 
standard petal, hairy surface of pod, brown v4th blacfc dotted 
seed coat colour were dominant to those of A, alb i cans^ 
Characters like leaf shaoe, leaf size, petiole length war® 

In temetHate In F, hybrid of A- linsaU (?) * 4- 



In th# cross between A, aXhic-ins. n A, caj..a.fiif.b3,..lA* 
the charsct^'xs of A, C|.a1rm! folia vtx,# lanceolate of 

first pair of loaves, red standard petal, brow pod colour, 
S‘yJ .sv'od :.'oal colour, hair/ surface of nod were doiBlnant 
over t>.ose of A, albicans . Shao@ of th.e central leaflet, 
lC;if ati&K and growth habit v#ere observed to be Intewedlate 
in the F^* hybrid shovjed vigour for length and breadth 
of lonvos, number of ’".■rinorY and secondary branch©® and 
flower size* In the cross between A. tib.l.C.aa?i x A, 

in colour segregated Into 

2tt ratio Cc red i 1 yellow)# 


In the cr-'-JSS between A, nlatvcarpa. x A, 
characters of A, ■olatvearoa. l,e. hairiness <'>f pod and 
€>.:rly f lowering were dominant over these of A, 

ii** "olli?? , . shfwed dominance for seed coat colour* Size 
cf flower and central leaflet shape were Intermediate In 
F* hybrid* 



In th® cross b®tw©n A, all>,i..&aiis. and .Ca.laMl.i. iUdMf 
characters of i^aianus. vlr« t fucracious stipul.es> deciduous 
petals s nen«-s^atterin<i nator# of mature pcds* brown seed 
coat colour emi absence of stToohlele were recessive to those 

shape of central leaflet, leaf aoex» 
length of petiole days to 50% flowering and miturlty, 
thickness of pod* and growth habit were intcMediat# in 
tiyhric?® r«5d colour of ^si.aBUt ,€fl..laa. was green with black 
strsahs and in A, alblcant green, the F. hybrid shored 

r.dcll,l. br.»n pod.. Tb. F hyirW »>■’»•’ 

parents, in case of leaf and flower sir®* Siwiisr type 





rfexs with the regulatory meehanisHi of th® c®ll to 
they do not i^rk to coraoletion. 


a»a£aiakaia.t^i. * SaiaiM jaiaa hybrid, 
characters vi/.*, hairy leaf surface, nerslstont totals, 
red strides cm the standard petals, hairs on mature poefs 
shatterin'-; nature of nature pods, colour of seeds, 
5'iresence of strophloi® were d<»liiant to those of Oairmu^ 
wiaiactsrs Intermediate In hybrid were leaf shi 
le-jf apex sno-oe, petiole length, sire of flower* iTOoth 
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and fordddth of l#af, of pod and growth habit* 

In Fgg flower colour iogrtgatod into 3it (3 yollow with 
red stripes i t yellow) ratio. The pretent dssorvations 

3* £. cross art in confirnity 

with thos® of Hoy and Ot, Cl%5), Th»t® authors also 
found doffllnanc® of most of th« characters of A, 
A£arab.a.to.i.d®s.. in F| hybrid alongwith intomecliat® growth 
habit* In th® present study, pod colour of hybrid 

I£aiafeitttl,4ta. * £► mlm) unlfowHy redclisn brown, 
while pod colour In A, AC.«.al?Mtiii.det is qmm and in 
£tlaOim §3r@®n with blacfe streaks. In case of flower colour 
it was noticed that yellow with red striped colour of 
4* MiraMeo Mta is dominant over yellow colour of Cal anus 
CAi,an and segregated in 3il in the generation. H©y and 
D# (1966) also recorded that purple yellow flower colour 
4» aSi£afeA,tal4t§. I® Slmpie recessive characters to 
yellow colour of .Giioput and segregated in 3*1 ratio In 
the Fg generation. Dominance of red veined standard petal, 
over yellow colour of standard petal is earlier reported 
by TrS.pathl (1984) in their study of cross between 

4* AAi'iaifoiyi X £. sMaa. 


The oresent study revealed that pod shattering 
.an only to a sr.all extent In A, x A. 

Plant, Dut in generation the plants were found 
hov'iiq Indelilscant poos. This indicated that pod dehiscene® 
e^%:p'-*ctar did not segregate in raendelltn ratio as observetl 
by Ladizlnsky (1970 b). 


The characters ilk® plant height, branching, seed 
yield per plant etc*, behaved quantitatively and in most 
nr~ir»s>?o, dagreo of dominance ranged from absence to 
overdor innnee, Such t phenomenon has also been reported 
by -jag;'.! and '^handra, (1980) snd hareen (1983), in 

’;he hybrids of lentil. 



S@gx# 9 atlo» of sooci eoat eolour did not fallow ^ 
the iKondellani principle* The seed cost coioyr character 
showed polygenic iriheritance resulting in the appearance 
of many inteaftedlate seed coat colours# Such type of 
irregularity in phenot^lc appearance of seed coat colours 
has earlier been reported by Wilson and Hudson Ct978a) in 
lentil. In inheritance of teed coat eolourt in leguiainoiae 
has been thought to be genetlcal by Harland (1919)* Saunilers 
(1959)* ^^nand and ^orrle (1964), Bhatta and ^orrie (1%8)* 
Gor* ti ii*i (19?5) and physiological by Kennedy and 
(1967)* and environmental by Owen (1928)* 


Rftddv at al«» (1982) on tbiir studies on ‘Genetics 
of planus * Mxjynit* suggested that strophioled and 
mottled seed characters «fere governed by Inhibitory and 
complementary gen® actiwis respectively. The hairiness of 
pods was controlled by a single dominant gen# in S Salai 
(ICP 691 % 4* scarabaeeides and the glabrous pod 

character of pigeon pea was inhibited by a gene present in 
the Atylosi® parent, Kumar sXMX.** (1985) also reported 
th.Tt gtmes coritrolllng teed mottling exhibited coropleiaentapy 
interaction while those for seed stroohiole and twining 
habit Indicated inhibitory interaction. 


For tti® segregation of lanceolate x obovate leaf 
sl-apo* in the cross of C, galan x A. g^lblcarii. # Kumar sX &i*i 
Cl ?3'>) Indicated single mendelian 1i2t1 ratio exhibiting 
inccwloto doffliaance* Independent assortment of oval 
X lanceoiote leaf shapes is earlier reported by Hoy and i)# 

Cl ‘¥75) in Gaianu ^ x A, !^paraMeoMt.s hybrid and ©ver-oblonf 
X lanceolate leaf shape by Deshraubh and (1960) In 

intorvarietal crosses between CalanuLS. c.u,l.m . Desh-’iukh and 
SrAhi (1960) also reported dominance of acute apex ovc<r 
round (emerglnatc) apex In the study of Inheritance of 
leof in pigeon pea. 





1934} in int@rvari«tal cto»§ of ^alMnm calan . 


Sfiinde (1971) alto rtfoortad iitdapandtnt aasorteent for 


fiow®r colour in his gmotle atudlas to plfaon poa*. 


0minanc® of purpia colour of standard petal ouer yoXlei« 


one^ purpla stroaktd and rod stroakod over ymllm was 


roportod by Gangull {1%7) In Ca Janus cajan. In 
g@n®ratiofi» f different pliuntt typos with wore loaflnott 



ftarlicsr reoorts have Indicated th® usefulntss of 
morphological characters in understanding the relatlonshipo 
batween the soeclas (Malzew, 1930| JlaJhathY^ Howover, 

tilt- discxipttva morphology alone is not sufficient to fully 
understand the scacies relationship and a nore precise 
Infor-uiticn based on analysis of chroaosom# behaviour 
during meiosls could prove to be more meaningful. 

• Svliiiaoi* 

It is now v<ell recognized that chirlnq the evolution 
of sore las c.hro*';osomes undergo changes which mak© them 
InurQiGingly non-homologoues with ancestral chromosomt* 
and cl’ronohomes of their species decended from the sarae 
ancestor’/. In species hybrids, tt'sese changes are reflected 
accc'rJing to the degree of divergence attained by the 
c!’rr'«5f«orn:/>3 of the parents in the fomi of reducing crossing 
o\\*r and chiasma formation and sterility despite normal 
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Chromosome pairing at mataphas*-!*, ’^’h# machanlsB of 
such chroTnosoue «vol«tton* at pottulatad by Stebbips 
Clf45) is largaly th® result of stryctural r@arr®ng«ii®pt** 
limy of thersi ar® too small to b« dsttcttd at th® la tor 
stag®® ©f ffioiosis usually analysad* 

In th® pr«sfi«it investigation » th® pairing 
behaviour of the chromosoBits was studied in different 
hybrids* In«^* platvcarpa jt 4» wQllis hybrid, «ttrlng 
of all th® ehromosomes Into bivalent associition were 
indicative of good degree of chreraosoiie homology between 
the two species. The absenee of univalents and high 
pollen fertility further eonfimed good homology, Earlier 
workers also reported normal meiosls In th® hybrids of 
different plant species, followed by high pollen fertility 
CKrishnaswaai M li,, t95ii Kid, 1945| Endrizzl, t957| 
Mago<m, 1964 a, b)* 

In the hybrids produced I, a. A, albicans x 
Saianlf 9U&t A, UMMIM. * d- A. * A, 

■albicans. » the -rsean frequency and the percentage of 
c^'ToffiosoT.os Involved in different bivalent formation were 
com.saratlvely lower than those recorded in A, olatvearoa 
^ Further In these hybrids, high degree of 

univalents ^vero also noticed. Precocious separatl-jn of 1-6 
bivalents was the cooinon feature in A, albican s, x A. lineata 
hyhrlct. In the nresent study li was seen t>at In interspeci- 
fic crnnsctR between (A, llneata x calanlfolia and 
d« X A, albicans) univalents ranged from 0-16 and 

in 1 nt‘?rqen 0 Tic crosses (a, llneata x £. c. aian . A, albicans 
* £« c ajan . A, scarabaeoides x C, caian ) the univalents 
ranqcd from 0-4. 

Ferisiation of univalents may be attributed to the 
precocious separation or desynapsls, Desynapsls is ascribed 



to post pachyten® separation of paired chroreosowes, 
probably due to failure of crostlng over, fhls cop happen 
only when no chalsma Is fomed althoufh the chroaioscTOe 
may appear to have paired together, ^wch apparant pairing 
of chromosomes is possible becssise their overall homology 
has not yet been impaired but they do contain dissimilar 
segments to the extent to which crossing over b r r- ■ 

is not feasible. %mp sooner a barrier arises to prevent 
this process, the concentred chromoswes should be deemod 
to have diverged In their evolutionary pathways* Ehrenberg 
Ct949)t Oobzhans&y (^951), Celarler (1955) and Darlington 


which have influence on chlasrsa formation. Powell (1%8} 
has observed an Instance of origin nf univalents as a 
result of some bivalent in the soecte* pr rl tvle (composltte), 
§uc^-. hlvr< loots are probably chiasmatic and their chromosomes 
were only tenoorarlly associated during early stages. A 
very hi-fh percentage ©f univalents recorded In Intorsoeclflc 
Ijybrlds of lotus has bean attributed by Grant (1963^ to 
ur'^cocious se*'>8iratlon of bivalents. Failure of chromosorae 
nairing may well be attributed to non-hcfflology of 
chronosomes (hybridlty). 


Gen 3 tic control of chromosome pairing has been 
discusspcl by ilielly and Law ( 1965 ) who have demonstrated 
ttut -iajor genes or polygenes detewiine the extent of 
riyncpsis, Csottchalk and John ( 1 % 4 ) experimentally raised 
a c'csyaar-stic lAUtont in Plsum in v^hlch ehiasma frequency 
w,”.3 greatly reduced due to formation of unlval^^nts, 

Seadle (1933) reported some causes of failure of TOta^ihaso 
pairing such as (i) premature chromosome division, Cli) 


non 8o®cific pairing b«tw««n heeaiogoii® ehromBrnm, 

(ill) failure of chiaasaa fonsatlon and {iv) feraakag# of 
chtaiata and deficlant terminal affinity. 

Chrismosw# behaviour at lueiosit determinet the 
potentiality of reoMbination and it depends upon the 
nusiber of ehlasmata per cell and the position and 
distribution of chlatmata per bivalent* The factor 
detawaifiing these characteristics art under genetic control 
and aro also related to chromostKse size (Swanson* 

Heet* 19611 Ved Brat* 1965f and Visa, 1972). In the 
present study In all the Interspecific hybrids chlisma 
frequency per cell and per bivalent was low as ccinparecl 
to both of the parents involved in h'jd^rldization, tow 
chiasraa frequency may possibly be attributed to precocious 
separation of hcraiologues. Loose pairing In interspecific 
hybrids may be due to the reduction in the number of 
chlasmata. This suggested that even though the chroaosofiies 
of the two parents were apparently similar, non-homologous 
may exist. 


liigh chlasma frequency in Intergenerlc hybrids, 
oF lajanus x A, aJ^icaina Is reported by IXindas ^ * 

(toss). Indirectly presence of high c’.a^ma frequency is 
also reported by leddy and De (1983) in £, caiap x A. llneata 
hybrid, as t'sey found predominance of ring bivalents in 
hybri'.: in cowoarison to rod vlvalents* In the present 
stutiy In coapar-son to IntOTSi-'Oclflc hybrids, higher 
chijsaa frequency were recorded in the Intergsnorlc hybrids 
betA'iO'^n Atylos-ia soecles and C, calan . These observations, 
th€f 'iil oron ‘suggest that the dlfferontlation in the parental 
in n-i-arily at the genetic level which could only 
be rf^ainttiinod by geographical Isolating barriers, Tlwxe 
in hov.'mnx the possibility that these species of .ttvloala 


liaitKiMJPinsf ‘capyptic* structural 
differances in their chromosMt complement m reflected# 
though Indirectly through the variability in mean chiaema 
froo^uency In the hybrid* These differences are so small 
that they cannot be detected cytologlcaily with the 
resolution ©f light microscope and reflected by evidences 
for eg»p reduction in chiasmata and/or selective gene 
elimination of clonal parents* 

In the present study high degree of hoRology 
between Atvioila. and Caimus. was recorded# These ofoservatios 
indicate that the differences In the mean length and an 
ratio noted in the large nimiber of parental chrOTosoMts 
do not eonsti'tute isajor differences between the two genera# 
The differences in the mean length of chromosomes are 
circumvented by reciprocal adjustment in lengths In the 
hybrids resulting in bivalents of Intoimedlat® length as 
in the case of interspecific hybrids between Phateoiui 
lureus. X Biaseolus. isunao (De and Krlshnan, 1966)# Similar 
observatians wer^f also made In the case of Intergenerlc 
hybrid between Leconerslcon espujento m x Solanp m , | . yc .o.p ersic- 
aiAm. Cv,enzols, 1962), and In the hybrid between In P. 
■imligMes, x P, nurpurluw^ {Pantulu, 1967), The diffeamnces 
in aM ratios of the parental chromnsomes are accommodated 
ciiiring pairing In the hybrid In a similar way or by 
IndSf f£'T -nt pairing with respect to the position of 
centrfsmcrs# This may, pcrhaos be associated by non- 
homolcgoufi pairing near the contromoric region. 

In t!j.s present study, 1 to 2 heteromorphic 
i’jiv'il.'.-nts 3n interspecific hybrids and 1 to 3 In intsrgenoric 
livbric'.s .wore recorded. Keteromorohlc bivalents wore also 
observed by Kumar ^ ( 1966 ) in Ca.I.anus, x A, I5.n^ gqtp i 

Hacldy (1981) in A. x A. Caiga^ x A. 

scaraaaeoldes. Heddv et al#« (1983) again confixmod the 



Similar obsorvatlen wlitr® different chromosomes exhibited 
heterMorohism In tiwo hybrids { .lfyg.oa»ril.feQQ, x 

Mlmm isimUi) «««* * £• 

hav# b®«n reported by Khush and Ricli (1963) and Oana 
( 1966 ) in Phaseolds mrem.. % £. trlloMs. Interspecific 
cross, Kumnr (1%6) observed that heteromorphism was 
Qwlte frequent in interspecific hybrids and less In 
Intergenerlc hybrids. 


Similarly, presence of quadrivalonts and trlvalenti 
vjero also reported bv Kumar et al..(1966). Reddy (19^3), 
i-^undas (1985) in Intergeneric hybrids of C, ceian. with 
At vlosta species, 

Meiotic anomalies recorded In the present studies 
wore laqqnrds and bridges at anaphase-I and II, Simple 
bridqcn arise due to failure of teEilnallzation of 
cfilaswata as © result of which the chromoso'^al ends remain 
sticky !n the mid way of the two poles. Presence of 
chrom;*-t1.d brlcige at anaph®#®-! and II in Intergenerlc 
h'fbrids of Cajanu s x Atviosia were reported by many workers 
viz,, Kumar ai,|t966)| ^eddy ( 1983 ) and Puacllr ^ 


Th@ ifiost emsuon IxxiNgularity was ©ccurrenc® ©f 
Ksicronyclel at sporad stag® In all tht hybrids. In th« 
isxesant stydy all th« hybrids wtrt ssffli-fsrtile ©xcept 

4* idallSaiESl * aalUa hyferld wh®r® good pollen 
fertility was recprd«il# resylts by and iargt 

suggested that the chroeiGScwial and gimetie differencas 
between the gemwes of thes# tana tr® ©spreistd by th# 
noii-|isirlfif of s«i» chswosomest rtaultlng in the occurrence 
of univalent® » unequal segrcffiiloes and lower fertility of 
the hybrids. 

Meiotie abnorsiallties aiongwlth Infertility are 
regarded a® evidence of hybrid origin of a taxon concerned, 
^actors like variation in t«p©ratur® and photoperlc«l are 
also known to Induce pillen sterility (Jain, !959| Moss 
and Hesiqp Harrisonic 1960). Variation in sire of fertile 
pollen grains may be attributed to the unequal os'paratlon 
of ' chroifiosanes Aie to nresence of laggards, I’hus on the 
basis of pollen fertility 4* Uno'’ te appears to be closest 
t'> £. .fellll followed by A. .^cq..rab.a..QQl4tii and A, 

And, on the basis of univalent frequency recorded 
In intergeneric hybrid during melotic studies, A, lineata 
comes closor to Cal anus , cala n followed by alb i o . am .s. 

A, albt^anis and A, scarabaeoldes (Table-IH), This it 
strongthon by the fact that A, lienee have much similar 
SCT:atic cliro"t03o?aes c*T«plem©nt. two hetoromorphic 
hIv.~V'!nls obsorved during '’©iotlc 'lotaphas® may tee 
attrlbutf’''! to the pairing between the chromosomes with 
an*:’ . Ithout satellites. 

In Fg generation nearly normal melosls was 
iioticed with Increased pollim fertility as compared to 
L'^ Ivyjrids. ;4orf!iaiixation of meiotie phases and reoi .. . 





during th€ reduction division* 


Chxoraosomos of two related species may have aomt 
aiiount ot homologous regions which eventually pair and 
afford chance for the formation of chiasmata. Such chiasmata 
formation with the homologous region v^hich leads to bivalent 
icri"iut,lon at raetanhase-*^ and makes * cryptic* structural 
c;ii.ingesp beteeftp the chromosomes of two genonts and thU8> 
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Foiiowlng th« dttc©v#ry of tht ijt« «f 

for tfm ^ro^etton of polypi® Ws (eigiifl 
and MaotlWf IW!5)f ttmrti iisa eonaMoraltlt ®nth«ilasw 
awru^fot thit pitot tertoiltri ttio iitigFt t® wtllin# gl^a® 
chorootort of polyplolilfi diroctly in tt» 

of pl4pti. 1^#r@ it a tfsail group of oatorlai In which tr-t 
wiictlofi of @hroiio#»© diMilillng Is a Sych 

»at#rlai® h«¥« parttcolarly low’ chrofnoioe?® mMfMm Indlcatlnf 
that th# plant concotntd art not alrotdy «lth<?r primry or 
sacondary polyploids* 



Tho of foots of eolehloino on otx tpoeioi of 
MulmiA (2n m 2 m m 22) and Ctlanyi ealan C2n « 2x <» 22) 
Mroro ttudlod mdi tho Indaetd oolyploldit wtro «¥alyat<»ct 
for o^rphologlcsl charactors, fortillty and cytoioglcal 
lioliayloiir* 


In tho prtsont study* toitd treatiront with 
eolC’-.ici'Ki H'xs? not auccotaful In th® proclyctl of ooiyniold 
plants In any •'stylos ia snotiei and ^aianoi ca fap . Tli# 

CtiiiiSf '.>f f'illuro or'pear#d t® bo the dtasHc effect of th» 
c^o'nlc.l an rc'ots, which failed to prorhic# literal roots 
or t/j nk'M my ariprecl-jblo devoloj’ment if tor troatient* 
Ffc'llvTf? In 9 ©od troati'eni Is also rorsortod by 3atas (1-739), 

If ai’*''? -^brahaa {114'?) In l;hatodlus racilatut > S»fi and 
■.h*"-«da (1^51) and « Is was and “^hattacharya In 

s n.«o rijlQ it|fg . dig’- or concentration and incretistil 
if Cfiichicint traat’'‘ent reduced t;.» rate t>f 
';:eTr '.n la in o,li tli® s®®c!®s» In geftef«ll(in th® 

cole!slcine treated steds showed delay in g^^rr.lnatlon* Hit 
c>:niJ’"'r r-3norts on Induced polyploids In n peral, alto 
ji-ti t'eif late gero^lfritlon .'’Jofivitl I'M-'j 

■•C*‘<'"COT itft* 1041 1 'logrsio* 








To a tult/jJil© coichicl.fit ttmt-mi 

• v-rflatils® in cm hs tUmifM 

.)» \i) ^* 5 slarl.-;j‘< !,©*, »;haat-'.»r Hty f,r nmk94 tmm'm or lti 
c.:j'‘7 q? tist n’t© »f fit} $trm\;th 

C!r4c!’’*ciiio ®olMtl©n| Cm.]) diXi'tti'm of av'’':-lic3il©« and 
nothoiS’ nf 'ir.ifn n-reclft Ifirnr-^ition 

I?; a€aj^?*ya.:ted » tlw y©l« nf iXms v.n-Xo'aont mu crjl-J 
e*pett to C'sfrtlst'snl. ro-jitait wHt. {«.^3rt1cai3r '-pyKH^.# 
■"*»«i’Uirff| *h'ri tl'i© ;jr|f> r;*©* n«'scf ’w 

«ii^t#ii ill© •!!©#%• f«i b« 


In th© prtffrit tip#rlw#nt§ for of 

polyploid** 4-4 <i4yt old mm tr#at«d Py e«®f«|inf 

ttjoei l« 1 ohillow coptaliior havings difforont copcontratl©-'® 
of ctilcfileiiio •eluiioiit* for th® duration of 7*4 and § 
hoof®. %it ••odllnirt e««ld not sorvlvt at liicr«a®cd 
confoniMilorif and <Suritlon«» **H lowr concontratlons and 
ftnort dwratloni* those ««rvl¥efi* mm t&imd to b« dloloid 
•ft<jr cytnloplc.il exanlnatlonii -^horl diir.it! m of th© 
trod i - »'»ft f rnsurof tnat no re one mftotic cycle it not 

3f fnr.'t.”;: an.' (iTOpreion of soedlln^is In the coicnicin# 
n I./' I onwi^s t'Mt rojcl.es *J « ®ar!st*'*faatle 

lio’juo .in *. tr# d!vl'.lln etlin* In sofw of Iht 

♦Ml rlilcLfta iff •> t'f-. opts, 0 '»*.HUin- 7 S cc-jL’ not surviv®# It My 
’>« ■•u# t'! tfi© f id t t t'n c trivn jn-jido nuwhfir i’«f tho cell 
Is 'iu «f>nlv -.ri -* OPt'ivtf t'p"'*! day bo dlolald* 

and i t Imi ‘ cill’j in tl\o tlssufi 

r.nd*t1n'f " '-r irwhlnancn j i,i divisf » , tl(.e '.'xrt.aijoll 3^ nf 
; "joa,!! in ■•••', ..iUi n.,> dnuhi bi='’ ''"i a in'^ltird?d 
"*'''' ',.1 ;■ ’-dins*', fni- d *•,,■■>!•* d: :, V* *3 •/'.•lOi -i.^no 

:ut. .f, -d y.a;, ■•* i.' ,i*a in 

.k. ,f’ :i.’, i.:: ■■ ' '■ --3® 


1 |}» metb^ was fmind ®©il 8 wccos§f«l y.'lth 

@o®«5#i BnS *^a!wiiii wit t^iNJllng 

w;<^ra %hm t^lcaX Hudt win tr«ati«i with !;■« »fiumm isolatlwi 
:}f ec.l^“hicl.n€ii fm 8 lnurt i day for cm®, tw© and thro® dayt* 
cofieontMtlofi &f eolchlein# was obs«rv®d to wrf 
^fleetiv® In indaclng oolyolaldy althtr tn randot iiclowt 
Ijrinchnt or whol® olimt* Swccaat In oolyploldy nfth ■ 

coichlclo® if alt© r«ii©rt«d l>y %wir ind *^rahaw CW42} in 

iMmM® lailiiteMii Bhittaeharj#® Una) In latent Mlm* 
$«fi and Chltdda (1988) In fiv© varl®tl»t ©f Mack 
Mawii ti In Saamit aiacaitlltt Jha u^m) 

In 4* .§.ei.ra.hi©©.idt.i. » 

In th# ©n»8flmt atody, illffttonc© In to® p«tc*»nlai|« 
tueciat In th® Inductlsw of oolyololdy wat nottd and It was 
found that »w>fig»t Myioila spacl«« 4. 
raspontiv© wtth resnoct to th© oroductlon ©f polyploidy 
(Tabl# -xz ) 

'.thi’dtl n -yf hiphiy ntyfitad *5Wvth In inltlii 
s'- ♦'.© tinifoTw* fn.’stuto of so®rilln<7ii •!usv’v#''f oftnr 

cclchlcifie lre*Jt^©nt In all fh» tnociat :>f 

.lillajim &Jm* 

me of fJe •j-n^’^ally at«ociat>d with 

'ir, of '•'jlynloldy nator# '>f at 

%v«ll jsj f3,o’Mil nart» In th# mlyo^olds, Such charantort 
t* t?rrjonly ohnervo^-, It no*, ho^itv^'r, a unlvert-al 
Cf\;r'd htifnt '?t}oiic; 4 ti*tn nf ohrnnoto«o nur'h’»T (Ct.ln, 1h4^S| 
..rh’.’-tS n:^ettE| in?t 

The induced nolynioldt thOA®.'! d^layod flov/<M'1n«i 
,-;nd jt-’-'rlty v-'-leh ©o«l‘' ho don to t’-o eS’'ain'r|Od i«rf«C(s« 
tl^.inshln and rate of act 

in tHTmlni-i olantt. This tlowtr r^to of growth In 
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£--i47pl©if?i has to -rate of e«ll 

I9t4| IIMOf 

1« ^ifioi'al* t©tr»olol<ly It ssioctaloiS with 
Iw plant h«lqiht» thtcfcop itoftf l«t««r mmb 0 T of 
pyl^.’a?y ap«i iocondlafy tef»ficho«> jatotci^r and 

!««¥#«, fl©«»®r»f atirf itods. An Invar! -3bl» 

Incr^at# in tia« of stopata ai^ pollon trains is rtcordod 
as a « 0 st cenfistwt foatvro. Th«s® oliatrvati'sn* ai» 
oonsldtrtd at pralliitfiary Indication of th# occiirr#nc«i of 
polfploldy In the ttit natorll^t# Tho si 0 wh 0 l 0 gicd I slat# 
oPitlnodl In th# prisant stady alto Indlcatart tttt ll'* 

Ifiducod polyploids wort »oro vltoroof than trotr o«rtn ial 
fotiss for cortaln charactort* 

Tfi# totraplolds nf t* £, Mita id 

Cq tonoratlofi had dwarf and tiuthy apptaranco In 
ciwparlton to thoir diploid cn«ntorp»rti* Th« Inflorsscanca 
axis was also shortor with lotsor ny«rt>or of flcr^or and pod 
s«ftlnf|» ‘ho pods worn stortor with fawtr sood®* Incroaa® 

! • *hrj tflcknes® of tHo str*. *vas absolved aftox tto 
cclthlcinir treit'r.sfst. This could orohably ho attrihutod 
iu t'C ^ncr^ii® In coll sixt. Wort>haioc|lcai vaT'latto'’t 
indacod by colchicine txofts^snt wore of t'.o slnllaf naturo 
in all th« Atvio sla ipoclos and S StlM* These obsorvatl on s 
aro Irt conflmity with fin 'inf?n of :*tn and '^odo (%<m) 
In five- varieties nf hlatk pram, (liwarflng of th# trnatnd 
T>L..pffi v.'as alno ronortncl by Tioy and Tanadar (i%3) In 
iljye 4 flu and Sant ond fanlnrahl Cri6-?) In 

In t.Nf pr<^‘'Stf-t study t-® itavos wote lonsitr, 
m:‘ qtmn In tht induced tetra»l©lcl5.:ichwanlts fr/s) 

nsri-.-jo-ated tnat ti-e dark ^roen colour ofthe ltav«s cf 
Induci?';'’ tetfsnloldt ore ntrhaos due to greettr tticknent 
■'f t**‘rniigh isfhleh llf|’‘'t pust pass* Lovan (1945) 

th.*t tetra'*loid red clovnr had iarttr and 
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coaysor leaves than th* 4tnlold niantt and in general 

of qigm tyn«* O^smt {t9M) did not flntl mich 
g Infant! w In slfs^^lfs t#tr*i»i©ldi t^mqh the «€<«* 
l0rmm mci t^@ indlvi^al fl«Mra of @ach itMemrn w©?-® 
sofseis^hat larger than that* of th# diploid olontt* Ih® 
?|,rej|©r ®!a© of th« flmmr Iming m$t 
jnd Snawlnathafi ClW) in tfwtlr it««ft#i m<J« on Zill 

and MftiilotiAi showtd that totraplold 

pimis^ m conwarod to dlnloW plantt, ha¥o 
tMokor and l»nc»*' IntofiioiJ®®* Imp&r and tMclor ontlolo®* 
with lowof ioaf Ind®* Iwit grmtw towardi 

f«i I tl foliation (totra and oontafollato lea^os) a^d blgQ#* 

ThP tnofoano In coll olae nr voiima Is wiivoMoily 
&eemt 0 <d »if»et of polyrloldy and Incroaso In tho *1*# 
of ttosiata and ooliim grains Is th® dt roc t Instaneo of 
thii offoct, Oofnan {1940} atwdlod th® rolo of coll tiro 
and cell niinhor In producing th® wlti''at® effect of 
'j • gantlnn, "’la Increaso was noro or lots nlolotroohic 
r,.'i;oltod In an Incraoso In iho sljto of dottivslnat® 
or ;ann floral parts Mid Hoods# The present rtsultt 

are In conflr?«ttv with oarllex flndlnga on stcMaata and 
*jioll'''n s*f« C and ^ihr.ihan* I942| ’<ur»3r ai Al## 1945| 
:“'athj5h| **hattacharjlf 19%f -'Ion and Chh»da» !958| 

-invai and I'lhattacharya, t'17!| Jha* 19'W). In the oretent 
ntndy a varlallnn ?n the sir# of ooUi»n wa® recorder!* 
Li?-' <!l)3h} has also roporteU th^t ♦' e ^Millen rirjln* of 
**€!!■?“;] lolcl ^.flu nl^a were not of wlforsi «lr<'» a 
*usxt Consistei' of deformeil nollen gralnt and large 

usually have fcmr gertspores ins toad of tht''#* 

Indiited aatototraplold*? of all t>o At.v ia'^ia 
tmd »*a!a n os caian erhihlted a fairly nood re 
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nt ?0ii®n fralnt* In amita @f good mllmn. 

the «««d totting m9 «^«?ativoly f?^iich lo*«r 
* • ,:it af dlelotd# Schtdt and ^ortNifg (I05f) af tflbytod 
'll to t^© less flmmt initials «nif lower toii nurribof’ whll® 
®mf Schwifilti (mo) foeordtd itss m»«ib«r «f 
©vulM per ©vary and polltn tmt mthm and Increaiitd 
IJov-vor thtddifig, Th#y aitrlbwtod all lh@*# to lowered 
€#il mlmm ratio# 

In th# prestfit study^ *©st of the plants •itcMtd 
rtidlwtntary pods with ahortlv© s©®ds which coy id not 
gomflnato* Thlt d0vtl@o««nt of ahortivo toads Inrtleatod 
that s/»w# physiological changst !n th# ovarian tlstw® 
might li® r#sf>€«itlil« for this or It wmy bt Ai# to 
profartlliiatlon vpsot or post f®rtlli»atlon (ftaturbancos 
lidding to ahnoisial ondosporsi and ofihryo dovolofwent and 
consogyant aaod abortion* 

'■'agnon ai -al** Cl >69} found poor mmi fottlng 
In '■■’* 1 '* ‘nviucotl fotra'^lold undi?r on«n nollinatiid field 
C‘V'Sv;'H'rv'« .‘Iffillariy In the oxesont study reduced ood 
.’"•a' soecJ sotting i'ids rocordoc },n open cnlllnniion* howovoti 
y-x! tt' f nr'^f.H # mhl setting *as muci affoctod whlcts ««y 
•m :■ Iti’-pKrtot’ tc- f*"© lacu of ntlnmatlc stlnulaMon during 
R'MMi-ir nufj'O'ttod by "©hta ,a|, |X*# (1963)* 

In '-'^1 lT.?‘^r''V-o^?.*nt in potj and seed 

g5in»»ratj -p \m% olis^rvod In all t»-# 
^■■'sgUiR ."jf IfciJUa# i^ceorJing to 

4 ^ t'n f.n.:-' ho',*.ertson (im;# tbor© lack of gonlc 

1 S'.**" fs.v nowlv forr.fx*; tstranlolds in wl-ich -rtoyW 
-:■■■*. it :hv Jiyrn.ii opfr*itlon of oUnllc Interactions and 
■ 'f -.oilon t'-po qi’o»'»th* In later generation, t’l* 

•vi;] r. iiJe hy foloctlng frrj'-^ ih© ocnl of nodlfyin'5 
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fictots Mk# th» ratroduttlvt pt«CMs onarat® 

B-. s:.t=!lV Kith * cantwwH liip*o»»««nt In th» qentfsS 

f>f ftrlllliy, 

mfk9t9 H«¥» to €orr*lat® 

h»M¥lmT with •t«d i®t. ^ofig th# eytological 
caystfi o# f»®d it«rlllty It fmy ^ -otntlsntd that t;?#' 
lwi«bl«/wii&«laiic»i! rttwitlng ttm m^ldtie 

ifWfularItt## fomt p»»t of th# m d#*crli;i#fi 

btlowi 

I. Mitdisjynctlim fit wilti¥«l«nti C*^irtln^tr..fi, f937| 

Kott©f ti 

2* y»lir»l«iit» at attauhaa®*.! (%trs and HUi®, l§42| 

If43| My®rs» 1943) 

3* Laggajfdt at an#]fih4®»*wi£ II C'^oar*t»wi0 Tiuttl# 

and 19421 Mytrt and HIU, 1942) 

4, i^plndlt atonoraalitiM (Gchwsnlti, nm) 

5. Won^vitbUlty ©f anwnlnids (Llndfitr«. 1932| 

Bandalph# t935t »4wiMiyja«i! and 194|), 

In coarta of I'^vat ligations, th« 

eytolo^ilcal studios in F«Cs Ji-j not Twal »*nich noiotl® 
Irr^rriiilsf It!©*?* fha guadriva formation was €fwna?iitl¥#2,y 
low* DtMr abnorwalitlas lit® lagging chrvjnosomf?-!, snlndl# 
abfwfff.alltios otc, w^r® aiio nf rat® occurttnc®* iid«#vi*r, 
a Ultlf Utm nmb»t ef ©tntads* htxads, triads, dyaif® 

;ifid t#tradt w*» o'.iftwd fay no cloar tinlanalion 

can y»it b® gl¥«fi* 

Thus it ®®i»s that, g®n«tical, tvt*.4oglcal, 
•tt'^br’/olwilcal, phyti©liigieal jig^f environmontdl fact^xs all 

t»arts « rodyeed fortuity In autot#tranlolfit* 


It it difflcwll to titrlltty Iwt® different em^»mmU 

a-'id i t®rttsln ih«lr fol® line# §11 oy n®st 

V m!>. a, re* 

All «9nttqii«fic» of lnao€»d tytot«irtoloi# 

i« t}(& 9cmttmt0 of i|««d3fl¥ai®nts during r>®ioili« ftit 
©!5S®jr¥#lioft® of Poriioo and ^Jhatliy that th® 

»iwlt!¥«l#fit fofiwtion !• Hlgh«r In plant* nilth ttpallor 
chf !»©*©«## than with longtf chfpmot^®*# Chpwnsnaios of 

MlAttiA sr»9Ct®i and m3iM •» «m 1I* Oy# to 

pjrottnc# of four tiowolo^oyt ©hronpfiwoii fwjitlyaltnt 
asaoctttlofi I# «*p#«t«d In all of aytolttraploltii* 

Swt th« foOTiatloii of only hi va loots In wany F«Ct oy^gtsiod 
that tho profone® of isoro than two homologout chromosonot 
If not th# wily fwiMliil® for ««lt.lvolfiit fojmation* In 
io«»o colls all tho chfwt?os-rn#» morticlnatod In ifwidtlvalont 
formation as In a, al%|y£im* «nd A, ifJMlfiyLllt whoro 
11 v-sl f'nts wtr# obtorvod and in son# colls only 

u^-viv, ir.n» r. .■o?« roeordod* ♦h© colls '’•-©t with iowot 

i)v..hlri fwiM^ncy* "'ceas tonally ansoclatlono of wort 
an four c’*fnwf?fowc‘S wot noticod* itonco ©n t^'O basis of 
tt^ese ohS'trvotlonSi It can bo su'-r'^osted that thtro most 
!■»« a rfinetic.il control so far os chromosowt pairing Is 
crnr,fff';H‘ ■# 'ych rs^norts aro In tho llturatyro of 

' ‘Hot yn* -hepman, In t '‘0 study, vorina® 

o»' V sl*?n*‘s wort notlco'-, hut spuaro sliaporf 

.'■.;.iT.iT*vU'nnts were fosjnd to b© most ffO'uwit. Ahloowalla 

cnnslntoncy In tho ©ccyrronc® 

pi t‘> y.^rl^us types of quadrlv:<l^ntt f©Xf!ati«n fr;r; plant 
t:} In ins'Juted tttra'^lolt-s of ryt grass indicating a 

ecntrol of quadrlv-^ipit typ# fesroutioa, hp 
ry In ! eac" sot of four cbmno««tt fot^'n a typical 


i|'i5 2tirl¥.ii®nt aixm ®hf©«sofK? sis# ausl 

cl'Uisra dlitjrtlw>ti©fi# 

Ifj th® pr®i®«t l!W»«tifatlon ®f plant®, t1-« 
mean nmb^t of qwadrlvalonti mt e#li wot oti®«rv@d to be 
‘1,5 In ^liiSMi. SiJjllt A*llfelfifilOBIU ^*3^ In ^ 

4.i l« 4, 4,7 to 4, IMmMif 

in 4 . calnnLfaila and 'J.S in 4. aMUSHM nMeO •« nnly 

17,4, 14,3, t§,9, t,7 and 12,M pm c«t, 

r@s|i«cii¥®ly, of tl’.# nmimm. nits^cf ®ip®ot®d, Tli^so 
qyadrl¥®ient fr«-iy«nel#s ^hm ®ippts®#d In p^.tmta^o art 
cc-wiWtMbly lowf- than tht 2/3rd cf V » tot-sl po«sslblt 

pxofont, Thuf ihtt® ob3»i¥atlofts do not sot Iffy th® 
oamictattoii of l^trrlion and llajhathy C1760)* In th® 
prottnt mtu&f lm> ipadtlvaltnt fftnutncy ha® b»»n obstwod. 
Stellar hme mtlim both rtporttd by nany worittrt fortf, 
iawiititw (I 'M2) if* 4|liillt22 miUMII 
In CalM>o« gnim- i S^tn and d^ihtda (1155) in blmk 
3hatiacharJot Cl 756) In atiOTJL lili-illl ^-thla and 

Cl W) In bpw®@y» and r»®n5lf Jha (IW) in 

i*') t!ii? pzmmt study avt^ioqo rhlassa fwiotncy 
vt'il ir; Ihe ‘nrUcml tsiraploic'.s was sXl.'ihtly lo«®r 
I' •:■.?! t.'.icij j>r 'In nor'^ai rtlploldn, Th®or®tlcally» 

■■ublt: t’::' cm .'.h'^z of chitsmato not cell arn oxnncttd In 
'''.'o joi' 4 'tetia'^'loii.hi* The -'lonaral r'^ductlsm In the moan 
c’‘l;sv:i fn* o-'Jf cf<ll rc*c»nJt»c' Is ord'irbly due to 

.;av'-tg'; In chtof:':’;i30"e palxi-:»'i or precocious 

V-"a'*.l4atl ■ '1 .:f chlasrr.at . at Hovevi»r, 

^»,'uc \n - Mas--,, frequifnev c.n not h? ruled out, :diich 
4 ;r':;h,.ctl4U In nvervir- r^tas^a frequsnev on** 

•'j‘ . tiitr‘,3rsloMn 'os also hor?n In 

X I AiVj, tfa *esc.-rttia ir%nmtnpn anr dax, 1iS5), 

^SJV^iki IXiSilil CUncott, 


•nd 7«yyal>t l%d)« 


Similar to pr«tf»nt ^»#rviitlon, univalents at 
nntaptiato-.!, mm alto ro?>ort#^ liy ^'^yort and Hlllo {1^43} 
SkmSSfM* ^Hatiacliarjll Cm§) In ^ ‘ 
caj.?nt Jlia In 4. ffimgtM toMti. and thoy conolderets 

thoio i« th9 m9t laportant typo of Irrof-iiarl ty mcBurn 
of th# tondoncy of fych umpolrod ch^ooopos to lag afi»^ 
ilvldo wpatiofitlly at anopt^aso-l aoci to feo loft In the 
cytoplion at iolophaoo-I and II# Thtte unlvalonti wpto 
fijjpth#^? cooBldorod to ho an Important con trSbii ting factor 
Ip tfs# foTwatlon of onauploid gatiet® and wlcrowiclol 
CMyoro, imi). 

A conoldoraPlo <focr»®so In tho frpqooficy of 
miltlvaients from and wo an Irportant foatiw® 
pbiorvod In tho nmnmnt InvostlgatlMi# Iho avorago 
p«*rcpfitag# of chromo»o«(#* Involved in «|yailrlvalfnt 
r(uiiaiion In C| gontratlon ».*»ro ?#9 In ialfflai mliHf 
1^.-' in 4. 9# 3^ In 4* laMiUUt <^•'5 t* 

llnoata. If#? in 4# Th®§# rosy I to Indlcotod 

roduetion In t^*p porcontag# of chronoaomot aotociatod at 
quadrSvjlnnt In C| QOfier®ilfi« at coisparod to plant mf Cq 
goneratlon# Tfioo# rtoults arc In C:?nflMity with tho 
^‘.irllpr rersorts of changod ehromooom® mhrnvimt ttm 
pfpdofjlnjpt Fioltlvaltnt formation in Iftllleo and 

?.aivtolph> rai)^ in j pMmtmM C?al and Khpshoo, f’'/??} 
a-v« in ctrer hhacMo aS. 4L*t CfW)# This dnmmmi trend 
’n quadrlv«il*?!it frngwoncy might pw^aot h# ttin to tio 
I'ffsK;! of self log which tnhaneed dlploiiiatlon as 
n'’»ftnlat«d by i§qmn anti Tayyab Cl%ai in iorghwn# tn th« 
t'i 1*^- n>''‘00 im of Atvioola 4.#£^t 4^ .|fi.a.rMmgaiiita. and 
imiaitaiilf In'^rtas# In th$> 

f f>> ,ui''ncy >>f 'juadr I Violent fonsation In goporcitiofi af 


11#'/ Z'>^4 11#^ mr emt of w®r# feynd to fm 

*-vol¥»cf In Qnadri¥§l@fit fomotion In i^onowtlon 
?«-’’i'ins! and IMif> e«nt chM««Mi©fi#i Involvod In 

'1^ f'woritiofi* Sluliir otstorvottoii ar# also mmr%»d by 
'■'^rrimn and Rajhathy (t96C^) wli© dW liot find wdwclion 
In (iwa*lrl¥aitfit frannancy in »«ny advana^ §«iioratl 9 RS 
of indyead aytotataatilolda* 

In th* praiont lfiv«sttgatlc«| rapiSar tenaratlon 
of chrofioncM^t to tti« nolaa wa* Ob^owod §t tnaohas#-!, 
with liiff#ny#nt occurrana® of la^nard* with yno^iwal 
iJlf trlbytton of chiw»o»o*!i®»# Oaapllnfton (1^37) roportad 
that Quaojrlvaltfita with t^mimX chlatwata had a ttsre 
oftiNirly ortantatipfi on th® acniotorlai alat# and aufciaftad 
that th# alanlaat and aanaritlen at A-I thoyld 

ba oniony tha chrowofawat with tafwlnal ahlatmaia* »f«»a 
Cf§45) foynd that thn mtadrlvalnntn '.vlth ®l*nni« rlnqa and 
chtlnf dltjolfiod nor® reNpnjlafly than th® rjuadrlyal^^ntt of 
cwmlicatad typas* f'Tetnncn of laggardt my h® attrlhutad 
to th# occyrrene# of ynlv#5.#nt® as nygg®st«d by *'y®r 8 
C Ki45) In BttShat* 'fboso ynlval#nt« war® fwtthtr 

C 0 n«lc®r#».f to b» an lisoortant contrlb'.'tory factor to 
thff forrjatlon of anmiploid ganot® and ml crony c. lei* ’/alotlc 
Irrsfiuiaritios a® laggards and ynogiial disfrlbutlonti dm 
i&.oitmi by Kymar ftt ill,.# (194*%} > tithak (1W)i 
}hai* 4 \t'p« j il all in £ik*l 4 nri Iha 

a* 

■tn th.G TtT'^mnt atydy# the most Inoortint fmfddsm 
rf ^ i ^«itrar>lolils wore (f) vlgoroya for vagfifpjtlv® 

.'?) !4gh oallon f-^rtliltvi (3) cor^ploto totrari*{.4«ly, 
C nt.ild.Uty of totr3r4old in goner:* 1 1 on and (5) 

c3 Ir' 1 : 1,1 ti on of anon .'lo Id oamts* 
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fftr Ai lficHic#d tftiraoididy 

I I r Ii 

■ ■" !• eauctmtiit hwe n'^i 

r.nth orowttlfi^ mmli* In tli# pr®f«nt IwMtioatton 
it9 ecmmic «in«lottatlofi wGmt for its luMurlaot 
ijr^-A'th md flgas fisliit of voigsiatlvo isortfl. Umm 
totraploldy Ifi oioots vofstatlvs part® art 

occiiio«lcillf osod liavo c©«i>arati¥» gooif eh^m® of 
ctwoolillof with dlplolfis. A* 111 th9 cai« of totraelold 
and toiijl wMcH or©¥«wi far swooriof to t^^olr 
iJi’>ioid conn torpor is in forago vains* C^-^^hta a?id 
.:wnwlfiathan» 1^5)* 

In th« prossnt stydios* observations wad® In th® 
root lip coils of coichlcln# treated seeds revo»l©.i 4fi, m 
m4 tin filoidy l»v»ls at different cencontratloris and 
##ratloiii In all tb® specios of SaJja* 

Tliot® studios ^.•«r» carrlsd ©ut to know the sonsttivlty of 
ionatlc chrof3osoi®«» Uman^s coicbtcln® and t© knot' th« 
winimofi concentratiim of colchlclfit rocnilrod for doybling 
cif chroToso'^es# 

It ^‘JAs obsorviid that awone ^11 the Aiylotla $»ect@S 
•1^- utSim chromosottiss of iftiJME .MJaQ. «’«■ 

t'"waf;’s c Ichlcln© followed by A, aI^„tycA«aL« 

ii* 

arid d* 8f a ri^H joo ^ i ■!0,| as rove^lfd by percent- iq® of t*>ils 
sin 'JO"' '*' 0 !.'^? 'loldV at lnv#<»$t cencentwilon* **ri# 
r,ln.l"'U'n concentration of colc’'icln® fO-,ulr©d for chriwoftoiis* 
•'‘h.V'iin* .o", fo«nd to he the htohest level of ?5iolc!y 

chn''?rvt-’' vi,io l*ix, *Jo coll having fwti* than 1l»* ploldy 

r’>4il'i h-t' ohr.ejfved* -bile* hysssin reported 

IsM* ®rif i6n and 32n plolci^ levels In root tip 
f?lto rif tr'.'tod with tuoarsatutAto^' salytlon of qrin^fjm 
/-ilvto '^ri.iq for 3 1© to*’ hours* 





Actor'^lnfl t« **«»■• (1W) «olehleln» 

: tlon adtf e»il wll foBMtlon, tn thlt way fu*lon 

ef c tvicUfa of two «olU -ay w»m 1 «* •»* >»* ploWv 

If tMtlBO tho trootwoBt ehpoBOOww"- .-r? ■ • . 

than ono altotle eyclo or It. th. prolonqod twateont 
with colehlelno, lodoubllng of eh»o«o»oBoa aay oceoi. «n5T 
and Abrahaa {l»4a) ro*or<5o<l oaotorUl ehtaota which ahwod 
an ehronotoMO In foot tip eolla of c lMtttX ia 
upto 16* ololdy l«ol 1* alao troaftad by Und^rw ^Vm) 

in Pm rmt pfotopl*s-t 

It 1. d««.natfat*d by D'Anato (1967) that eloarly 
Mohoc dogro* of polldy attalnad by thr eolU of that apacloa 
,1,0 drflno th. .ItotU pow,f of , e.U through th. »a,l«™ 
door., of polyploidy .tt.ln«) by tho «n In pro.ooo* of 
celchlclno. Evldweo for high sansltlvlty toward, colchicine 
of tho young lateral root cell, w*» oreoontod for (oodllngo 
of Allluw sas&> £V*W! -talllK®' cutting, ^f ^junij 
tasmma. C'-ngonot. loi^j iMSb) 

f'^ijnd tH.it aftt»r tolthirAnn fnt 7? Hoursi 

thf* hiqh&nt of 

In study, ajaxlsuw nunb^r of cell® 

/X oloWv iwtl w.s r^fiot<Seri In wUH 


•n 


c'iichlci'*i« i/Mch Is rt!fl-ictt?d by t' ^ f^ct t:.at 


Plants, In ••r.wl of tli« 

uv t -iJ 7,2,> colchlclri®* 


variabUity Has bpon induced t!itoy'':iH 

„.,l,'vn a lorgo ^ [HTTI 

in Caatm saua iUOMU 
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■' , Iff3| man m4 1f74j Vwikatwwarly 

Zt Vwkattiwawilw «i^ Rtddy, 1980| Weh*tr®* 

'nf|4h Th® »iita«*fi®«lt hat naan tacognisad as th® mmt 
«fflcl*»rit wathad foi* tnductioa of raorphologlcal and 
fanatical varlafellitlat In tha cro|> plants, aspocially 
in ttiote with llaitaii genatlc variability (Slgyrbjomsaon, 

r^?2). 

SMS it «ora and »or# affactiv# In thosa vary 
part® of chpofnotoaas whara G « bond pairt art In abyndanc®, 
(Frtata, 1963)* Th# exp«rl»oantal findings on different test 
iirtt#rlali by s©»« workers for e.f*, Ehrefibarg, I960 in 

mu Smx S— U U., i" and wheat, 

Natarajan and Upadhyay (1964) hava aupoorted tha above facta. 

In the praaant atudy, tha lower dosea of EMS 
traatnenta brought about alight reduction In seed geroinetion 
In .11 the Atvlosla eon. and SHmm Ulsa- Stellar rosulta 
are also reoortad by Dubey (1973) In jiUlSHE aiSiiSMS 
Raghuvonshl and Singh 11974) In IrlggnnUa- S'** »* hldh** 
dosea linear reduction In percentage toed gemination was 
noticed. Similarly, linear reduction In germination 
porcentuqo of I'l'S treated aoeds is alto recorded by 
Vi'nlatnswurlu ant) noddy (1980) In Cf . ^^ga s ialM! •ll'an 
fi), .1., (1973, 1974), Mehetre 11934) and Premsekar and 
npt-^iiral (1981) In CaiaBK. Ulaa* Raductlon In seed 
„„tr,ln«Uon mav possibly be due to Inhibition of development 
Ptuc.''-.® in t!,c seeds as e result of the effect of mutagen. 

rtoKtlno tc irocy (196S) reduction in germination la 
due ta Induced gross chromosomal breakage, tear (1968) 
d-o.-ot-ed, Ual ondogonues growth regulators play an Important 
Idle in gerrlnatlon of the seed and there exist a balance 
In i ivour of Inhibitory substances Isadlng to dormancy. 


si ai«i Cl9?4) Willi.* wat ©f th® ©pinion that th® 
reduction In gtrroliiatlon ptrcaniagt ©f actlv® radicl#® 
r<?tooniibi® for ®««d r®<luc®d g®r®lnati©n p®rcdntag@. 

Virlatlan In g«xwinatlon ®ay i>« attributod to 
g®n#tlc wal# wo of the plaint ccsncemed* There Is an 
overall dlitwrtiaiice in genetic, cytologlcal and 
Physiological set up of th® seeds. The sensitivity of th© 
olant is also one @f the factors affecting th® germination 
percentage of a crop. 

In th© present study, at higher doses of E?r-S 
delayed emergence of pluimilt in the field was one of th® 
^tervable effects which wight be due to slow division 
rate In meristesiatic cells of axis. Such mitotic delay 
has been suggested to be the cause of delayed plumule 
emergence by Evans si M.»» (1^7), Evan and Scott (1964), 
Even (1965) and Venkateswarlu and i^eddy (1980). He 
(Venkatefwarlw, 1980) observed drastic reduction in 
germination and survival particularly at th© higher 
doses and opined that different strains of ^.a..la.Q..u.s differs 
in their sensitivity reaction to various chemicals and 
pointed out 0-9.4 per cent plant survival at maturity. 

Gaul (1070) observed that the effects of the 
nhyrJcal ^nd chemical mutagens, such as physiological 

imtJ none and chromosomal mutations In th® biological 
rvitPTiAl could be 'neassured quantitatively by the degree 
of rs^f'uction in germination, seedling survival of growth 
■•1.: f'^rtlllty as well as by increase in the frequency of 
c-' osorf'iil abberations. According to him, the high 
sensitivity observed in the field for germination, plursuio 
rt'-'nrnenco and survival may be attributed to environments! 
factors w^'lch might have greatly enhanced the injuriss 


■, wuta^#filc traafeRWit* ^ha aff#ct@d swellings 
lackad tha vlgayr to eowa out of th© 

% ;r f4ce» 

In th* prasent axoarlBssnt of sead treatment with 
0«, It appaart that shoots ara aoro chawosensitlv© than 
ths roots. Tha diffsrancas botwean chwi^sanaitlvlty of 
root and shoot has also baan dlseussad by Avanii §X ill*» 
(1966) and Duisanovic and Ehranberg (1965). It ©a’f' probably 
bs attributad to thalr anitwlcal and physiological 
diffarancat batwaan thalr growth mechanism. A great deal 
of fhoot growth Is dua to the call alongationf whereas 
the root growth is Sfer# dapandent on call division. In 
this regard, liiong 6 spacias of MsdatU studied, saad 
ganslnation was moit affective in A. siiaaMaiiit 
laast in iSarahagSi^. Positively plants of 
^tcarabaaoldeji showed maximum survival till maturity and 
V^osTTfA. r..lanl folia least. On the other hand, among 

two* strains of Q.a-laD3 AS. £iiJl studied, 

Imt coiloctionltls found to ho more sensitive than 

Calanu s. paian (ICP 8647). 


In % generation, =high percentage of seed^ 
n.mln.tl-n was' recorded. This is in agreement with the 
fUv:M-.s of Sinha and Godward (1972) in lentil and A^er 
an.i hakoons (1964) in Mmis- 

In Dlants, a gradual reductinn^ was noticed 
in nl.nl boigUt. number of primary and 

l.,ur .Ue* oods/pUnt, percentage „ 

i-e increase in dosage of the mutagens. These finding, o. 
.■n study are In conflrmlty with tne tenulto o. 

:r74) and^ehotre (1984) in 
rnrtd.er, Uhlike (1971. 1973), Sharma and Kant J .7n) 


md Shaun* CfffS ««{> *rid lfT9 l>,c) advocstri that 
ta««r)t aff#cti *l«©st «v#jry part of plant* At Io’aw 
do»5# nf BA$ traatiBontt thoro wat not aiwch reduction in 
olmt haight *• raoortocl tiy Pxm»9k»T and Appadyrai Cl98t). 
Sipnlflcant dlffarwica In plant h*l®ht or sproad My be 
becaws® of very high dos# uatd* Pnwsekar and Appadiirai 
{!98!} alto reported reduetlon In number of primary and 
iocondary branchet at higher dos@i. Gradual reduction in 
different growth and yield characters was earlier reported 
by Sinha and Godward (1972) and Shaima (1979) in Lentil. 
Progressively delayed flowering and maturity at higher 
doses were recorded in .giijfiMi. calan and all the toecles 
of Atvloeid. this delay was maxiinum^ in ,.C.ela»Mi, ialm 
wlnlww in 4* nla.ty.tta»ft, . Prewsekar and Apo®durai (1981) 
observed significant differences between the doses for 
days to 50% flowering In Gaianu s cMmil ^harma (1977) In 
lentil, Goud £i H.** (1979) in ^aisfeyis. At lower doses, 
flowering period was the same as in control.Simllar 
reoorts are available in ^>oybean (Patll ^ 1985). 

aeductlon in the number of flower production, delay in 
flov;f*riiKi and inhibition of flowering at higher doses has 
tr.e ohnarvablo effect of D-^S. Liscewlse, Thakare and 
ora ah">-) In Cit ruliu ^ vu.lg.^.tl^ , 3ingh and Gunkel (1965) 

'vicj niis .ctHixyall. observed similar effects. 3uch 

o’ '^no'T'i^noni could orobably be attributed to mutation in 
M*:- ■.-n a’,’'bv** olclotroolc effects. 

In the prosent study, other th.an trifoliate leaves, 
.10 ' f b' foliate, nuadrlioliat.', pcntafoliate and 
; ./Mil, changed or altered ohyllotaxy were also recorded 

i»,o nlan^s. Similar variation In leaves was earlier 
r’.'a"tpd. by I jtM (I'Mb) In '“Soybean, Pentafollate condition 
V ' ♦ .viTioroun v-ruitlons were also reported by different 
f..r c?.q. 3inqi'. (1W) in green qrm*, 

. .nrt,>r ;n.s^) in Calarwa Mjjm. Grovgr (l-?75) In qrren gras. 


Matanta a^lch •xhllitt « wldar •paatnim of 
-4 -motyolc chmgm emild althar Ij# th# r«t«lt of 
?sl#iotrople f®n« actlpn op cryptic c!ir«fs©sof!« cfianqM* 

Such n»w laaf phanotypcs brought al>out by fmitagon treatraent 
hs¥i» #Kttiislv#ly itudlcd In other crops like guar 

Mital and Slnght I970)| and Jat# (Jothua and f‘ao, 1972). 

Th# obsorvatlon# wad® In legMwinous plants re¥©al 
that loaf aberrations ar® closely related to actual 
fnitatlon process and ar® fracnJCHfitly lfiduc®d due to 
plasticity of phenotypes (SantoSf 1969)* It has been 
suhuosted that mutagenesis, besides bringing genetic 
changes also known to affect physiological process directly 
eneounterlng the destruction of auxin or lost of plant 
growth regulators. 

In the ornsent study abnorrsal morohoiogical 
characters noticed In generation did not segregate in 
as shown by Zhanna and 3hanna (1978a, 1979a and b) for 
t<*nc!rU, leaf ind seed cnai colour mutations* 


The c‘'emlcals ldentlfi*»d as snutagons reorenont a 
.. T;.-’ s.M'ctru-.T. /.'It!, a ran^e of Vuryio'’ biological activities* 

. 1 cell division affected by cliailcals are (i) tVi® 
t.-’t .. * i’f t' c cells enter ^ntr* division, 'Hi) the 
n nf snindln f^io^ation (111) .cytokinesis, 

..isice i., ?. -nt'-osls .ind oxidative nhoRoliorylailon 
T, ..;fc','.arv' , 1 n cell division, mitosis is usually Inhibited 
b, 1. 'll! C'.ls y\ic\ af'>ct t''nse processes, Chonicais 
in..:.-.’' Jno t;'.- first st.-'oe, Inh'blt successively the 
. i./lsl4n t e coll, the nucleus an' t'ne cr.rofflosofflos* The 
i- .}(•' aff«.'ted Is Interohase and occasionally early proohaso 



Th# eiod« of acttons of choniealt ia variijbl^, 
t‘»» chrowotosi# cowpontnt invoJlvod Is finally 
'/•M* Ihf final yptot of th« nueltle add wtiabolitra results 
in hatards In protaln rtctupli cation » causing th® chraaosoiaos 
to br»ak at dtfferant loci CShamaf I'JSS). Fragmentation 
folloifv'td h’i translocation may lead t© a new pattern of 
chroaotoia® rtarraiifewtiits, resulting In heritable 
phenotypic differences, A wording hypoghesis presented 
by fChllnan (1^71) suggests that 9NA Is the key substance 
In ctroposowe breakage and rejoining and that essentially 
the same blocNsmlcal mechanisms are involved in dark repair 
of In genetic rtcomblnatlon and in the formation of 

chromosomal aberrations. 


The chroiaotoBial aberrations orodoced after mutagenic 
chemical treatment involved breakage of the chromosctfaes and 
later reunions. The unions -nay oc:ur in original order or a 
new order following recombinations (Stadler, 1931, Sax, 1940 
..nc’ Catcheslda, Sax tl94i) was nf the opinion that 

tt .? treat-nint at resting stago produces chromosome breaks. 

Lea ensuhaslzos ttie efficiency of chemicals In 

{lirect breaks on chr.jmosomes. 


sr.Jntion nf hydrogen bonds is regarded by 
all"' rc^auo id ■■'le far t’.;roMi>soae breakage 
, 195.'?} I others hold 

a" aotlon is rualniv t'Tiugh an effect on 
ITT. 1t47| 1949a, «} /‘ynTbach, 19*^2) 

■'it •^nt s ^ncc’^t.lhlllty also vurliis l.n 
.I'v., i* has hoi.n istahlirtod t’-at 
'.E’-aias, hf'ln lls-ilc, are Siu-.con'-Iblf' 


In t:'e I'-rf-snnt stnuy, a iino-ar incrciase in 
'.n-o br'2ahr»go with increasing concentration wah noticed 


4?8 


I the Mmcim ot MjOtiit •«<* Stlinm siJiai. 

!n:‘sjc 0 '‘ br^altt iiso T 9 P 9 tt»<A In YAsXA 1 

hv chrmhttf} (1W)» > Rl#f«r a»»<J Wlch*lli, 0960); In 
i,r.r:irr; and wheat Haftrjan and Upadhyay, (1964). Tr^nsloca- 
■Hrnt, are «ri#ct*d by brldgaa at anaphas® of somatic 
c«li divisions. In th# praaant study singl®, double and 
.yifinle antphaso bridges with or without frag^tnti w«t 

obtetvacl. 

Th# single bridge arise fro« break when both 
chromatids of a chromosomes are broken at the sane locus, 

The dicentric fragment Is culled equally to both side 
at anaphase and a bridge Is focwed* 

Forma tlo^i of oalred bridge in the mitotic 

Was dtscrlhed by aax (1949) and Caldecott and 
‘^mll*^ (19h2) to bo the result of fusion between broken 
c'.rn'Toior^ns rat'vr than broken chromatids. 

In t^e present exs-erlments with formation 

of trl-if and nultlrle bridges may b*- attributed to number 
of chromofones Involved in th® breakage and followed by 
oKC^'ang*'*'.. (n40) has tuggested that when fusion 

occurs 'between the broken onds of terminal deletions, 
a fragment consisting of parts of two chromosomei is the 
outcnnir. The relational calling between the chromatids of 
t* r dicentric cnrnmos©rB« preslsts to matanh.iso and riurlng 
t'i.. sonr.ratlun at anaphase dicentric chromatids might ^ 

pr ciiija'wited easily or form an interlock sityation. 

( ctI S’ i-CTess) bridge. 

The centric fragments observed in '-.•-3 treatr-'entfi 
ir.u.u; unite as th<ey possessed centrwere and move to .*>itrpr 
roles, Carlson (1938) stated that acccntrlc 

resultlnn fr-n breakage of chromosomes tpudad 
to tv,:- lost froBi th® daughter nuclei dao to lacK of 


“ th#y mor# slow«ly towards 

!-■«» ool#?* thin th» nofiial chftwRosoa«s d®. 

In pr®sefit» ttudy. Increase In clyrnDlng 
of bxokm w*s a contlittnt feature and a 

qf^dual Increase In clieaptng of chroaosonos wan observed 
witb Increase in concentration of cheralcai* Ih® event of 
clwnninq Is generally mot within th# plailtf after 
Irradiation or chemical treattenta* (Ghatnek.ir, 1964| 
r»fvio and Tanlkyii, t960| Mehra and l/.ann, 1974), 

Stickiness of chronosomes was the pronounced 
feature as observed at metaphase of somatic cells of 
I:'"; treated feeds. Such chromoso’>*'@ stickiness might 
ru.ve beo'^ caused due to disbalance at cytocherolcal 
level by the secondary effect of chemical treatment, 
Accnrdln.-’ to Slnha and '^odward (1972) fragmentation siay 
often result ^▼n-r a nonsorciflc manifestation of 
stickiness whic^ may ultimately causes cflfflculty In 
r" remosomf division and breakaqe at certain loci. The 
actual C'use of stickiness, whether It is due to mere 
physical changes or chemical reaction is not knowi, 

hresence of micronuclei iis t!-e interphaso cells 
Is to he fixrected as thert »i/ere many accentric fragments 
In ti-e -‘Otaohas'-a ancilangnrds in the anaohases, Clo».’oe 
(rJt4) rennrteci formation nf rriicronuclei a result of 
os cl UP inn of the accentrlc fragr^'ents of chromosome out 
f.f f he nuclrar ■' w.nSjeano during the conpletion cf 

-*n. The *condenseci nnd ’non condensed’ datigl tut 
nijcl'?! as o''sefVf’d in A, ca 1 an i folia denoted to 
m! nr '^nuc lei by *jhaik and Godvvard (iy72) to the obvious 
dll < -rrncan bntv^'eon the two groups of mlcronucloi ir, 
''ur.turr, tblckness cf Chromatin r'.atcrial and 


• tain.'shl llty. Th« 'non-condensed* sslcrofiuclfi are 
lorred f nw^ral or fngnents. '3ut th5 

lrjcr«d«lnci t¥id«n(C«8 tugg#'’ting thalr ability to 
divide with the nucleus are furnished by t’-eir iant**rlng 
to rrophase condition at the same tlr^e as the re.iln 
nucleus. It nay be possible that they become ’condenssci* 
3ft€r one division and some of the "condersed* 
rale ronuc lei that are observed have already passed siicfi 
a division. 

In t.’-e orosent study, relotlc analysis revealed 
ctronosomal c-^nf lourations suc*^ as chain of 3,4 and 
6 c’’rnmosDrj>es, In all the Atvlosla soecles and ^.aianuf 
C/ i lap , i linear ’ncrease in t>^cf frenuency of rod 
b'v.tjs*ntn Increasing dose was recorded, Heductlon 

in chlas'^'a fre”uenrv as showi by Incroose In the 
frf r.i-nnc" o-' rod h1v*leots, at higher doses was registered 
in th‘- Mr«-nent Invest Igatlon, Reduction In the number 
of chiasmita nor cell la also reported by Gottschalk 
an-:' hetrinl (lhS5) in Pisur sativum; ‘.ann (1927), 

Clausen Godsoeed and Averv' in * l|c o tiana t 

*lUr*y ond Channan (106**) In w^oat; Sinha and Godr/ard 
Clhfto) In lentil. Reduction In chiasma frequency may 
possibly be attributed to the failure of chlasmata 
for-'ition In both the am’S, due to the chunges in the 
nar.ijfo *• f ffonos c-ntroUifig chlasrata fotination. 

In the neesont stud^^, .different c: rn''*osotral, 
i: 'Uhi pur: llc-nn arr notec! ^n ♦he flcvver buds collected 
f ( . j-' I f^TG" 1 'ori'oe^es, VoriaMlI ty In clirt.ffiooornal 
{■ ■ i» *pni :.t I'-ns In ''Cs of t‘-e same nlent oa 

of * - r-i;r(» flowr hud has been noticed by Goitschal'.; 
i ■atrloi In oea an<' ‘^Inhc om ‘“odvMrd (19f/-5} 

lontlU 
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le th» prtts«nt study trivaipnls and univ ilf^-nts 
«jl'ttrv#d In low fr»c7U«ney at lowtr dotape* T«^© 
TJi’f'jance of tri¥altnts and unlvaltnts In the 
i'!'oti'<*r cells could b» axplalnad that tn such cases 
either four chrcsnoscwnss war# Involved ©ut of wt'.lch one? 
behaved as univalent ©r tranilacation did talcon place 
in only thro® chro»©so»«i. At low»r dos® levels, th® 
wultlvalents were lass In ny®b®r, but at higher dos© 
of chorelcal traatwant there was a sharp increase 
presumably reflecting the numbers of translocitlons 
pr#8f>ntt Wost of the raultlvalents recorded at hlphex 
levels were of open or chain type (adjacent 
orientation'^. Occurrence ofn polyvalent l,e. Chain of 
3 or 6 chromosomes has also been reported by Slnha 
iipd tjpdward (i'>69^ 1972), Slnha (1977) in lentil. 

The disturb chromosome pairing In diploid 
j’* .Cs and presence of a large nu-^bor of univalents In 
ire Inditativo of .structural chapo.f»i in the genes 
controlling chromosomal pairing, (lottscholk and 
i'etrlnl, t96h| and Riley and Chaoman, IbA^i), 

The presence of giant cells, an ohsem^ed in 
£• ca |«an (SHT collection) was also nhtalnod by Gray -i.', 
".chol*»s (1951) In Irradiated vlcla faha roots, Mr has 
nu. 7 gt“iti?d the reason of these cells belno abnormally 
l.:.a*go to bo t'’.olr deficiency In nuclear material and 
i .‘iH’o-ruont Inability to divide and for^ two powal 
il'iurih. t^^r colls, Tolroach and Warcus (1967) also 
c )•' thf.t tie giant cells ■^ay result fr;a Ih® 
ultMnc. to f.iilure of t^-e cell division process. The 

of giant cell formation, ho’.*’evor, has not yet 
fxpldlned thoroughly. 


■ici2 

Formation of 3-dll«tlnct chroreosoaal g:rmj‘'!S 
was noticed In alllmESa* 

4. IJUvAilii.* 4* UmMU*, ‘‘-ultipllar spindle iomatim 
la a orocesi In wtilch aelotlc and raitotic chromosorie 
coffl'oicjmontt are subdivided Into two ©r wore iidooendoritly 
functioning groups within the cell at roetaphasa-I, This 
orocast ha* been described under various terms including 
incompact splndlt (ilirllngton and Thwiit, 1937), ‘double 
plate met^jnhsue* (Huslcins» 1948), reductlonal grounlngs 
(wilson, 1950), nnultlpolar spindle (Iheraian and Timonen, 
1950| Knudson, 1958| i'^alttrs, 1958), split spindlos 
(upcolt, 19391 fJlelson and Uath, 1951) and Cf«olenent 
f rac t.! on.-tl on -iThoapson, 1962), This phenc»®non is 
characturlsavS by tlie fon«ation of two or more metaohase 
plaint.. The coiise:|uence of -multipolar plates and spindle 
Is some results in the production of daughter colls 

w;th v,*rU»Mu chrowosoro# numbers. In plants, this 
phenomenon has bi-en observed In O rvza i ^ , a\lva (Morlnagdad 
i ukuslirr.d, 1934}, crested »vi.aat grass, ( Aaroovron 
crista *uh} (Tetl, 1 >70), inentha (bwanson and Niolson, 1942), 
:Mm. lUkLlli (6a:r*ai, 1956; and ..alters, 1951). 

X*'i.anson and Nielson (1942) while reporting 
«ul tinolari ty in roentha have suggested that certain 
oKtr.i pole doteritdnants of do novo origin are responsible 
fnr ’-^j 1 1 li'oliir s:ilncll@ forfliation, baiters (1958) described 
t .? s -linflle org«ini 2 ers wore the same an the pole 
u'- in.ifiU* -md suggested that tf.ey wore compound 
str.,ct..jrer,, usually single. These might undergo divisinns 
to sov.'ral super numerary spindle organizers 

..hich, In tjrn, .¥c:-ro responsible for extra solndlos and 
Bul t t;'ul ii'l ty in ceil divisions. Thon^son (1962) ©xplalnod 
Tiii L ipyiuri ty In two ways (i) In the first way, chrpmmorne® 
(irtl 'iT'-’-up In une plate and then they are brought at 
"iff '."rrnt poles (ii) they are brought to tholr roirectlv® 
by split spindles* 


Tai (1970) aiplalnftd imiltlpoiar weioftls Dn 

V'.t b.irils of q*^€»ne aplndla zalattonthip. Aecordtn <7 to 
him, 0 :iCh gtfioa® carrlas lit own tplndla orgar^ixer and 

of chxmo»mo» of m particular gmome eontroilod 
i)f I !:s own splfidlt organlxar. So in a spaeias hybrid, 

*hor« dlfforont organiiers act as diffarant polos ami 
the chronotowtt aiov® to tholr eorroaponding organ! aars 
resulting In th® formation of miltlpolar spindi#. At 
the* soTno tlwo* Tai {1970) oolnad thot spontaneous or 
induced breakage of spindle nay bo anothi’r factor 1 finding 
to fsultipolar lilvision In many cites, 

in t'f ^ronent study, in case of A. 
li v. *$ ubr.erve« that some tin® one or two bivalent® a® 
well as univalents fall to orient on the ecjuatoriai plat® 
at ” f.'taohase-i and remain away frm the spindle sont. 

Such bivalent .snci univalent found In lagging state, while 
ail 1‘ nonsally behaving cbromosor.es move to the poles* 

All situations indicate that even within a cell, 

ciiffer€>nt c bromosomes nay often have different melotlc 
rythw® shost^lng lack of coordination awongst th«n. Such 
ilt'itttl<,n may b® an outc -fn® of genic chancres In t.ht 
chromosomes, due to chemical troatnent, ^houdbary (1772) 
have reported several such walotic abnormalities in 

At blqin-r doses of treatrentn, w'st of the rv.C® 
ri'v-’nlPd sticky chromosorses, connler interchanges fnd 
tri-jiu I conXinuratic.ns and acentric fregmonts, of left 
nut »•> * (■ enuatcrlal plat®. The cosi'-'lex Inhere’ .ingos ai^ht 

'’.'••VP oc.:uj*ftn} due to many breakage and rounl'^ns and 
fi V' riunpf! and unusual configurations worn rerhaot 
A) stickiness, produced in the treated samples. 

The «ingl@ chrnwiatid bridge during 

•obfifrvto in A* platvcaroa and A, scarahaeoldg "^ 


from cileentrle chroma t Ids. Th« apomaranc© 
oC bridge wlthoyt frag.nmots might !>« a pointtr to the* 

: 2 l that »c«itrlc fi’»g?^«fits arm involved in th« 
fb'iTiation of the big, rtniiid and dark chromatin raass. 
Pr»n®fic# of single chromatid bridge was earlier 
reborted by Shaikhand C^dward (1972) in J*. 8,at i, vus,. 

SIXIMM* ®J>»o attributed presence 

ef single bridge to the orotkjctlon of dicentric 
chroroatids. 

The origin of dicentric bridges and acentric 
f saqments in anaphasa-I and II has been ascribed to be 
« ci»n«cit.<aoiice of breakage and reunion of chroir.atldf 
during r.ielotlc prophase (Haga, 19b3| and Thwnson, 

-eels and John, 196S| and Newman, 1966) or to be 
consiiouence of crossing over between relatively inverted 
segr-onts vi"C wiintock, 1931). These authors have stated 
ti e'i« lv »0 ;->h«'nofi!enon from observations based on 
spont^.neous brtf 8 ka<|ts of chromoaoroes since O'S enhance* 
ttife Irequency ol chroraosomai breaks. It Is assumed that 
thesif p'henofiienon might also hold good In the origin of 
bridges end fragments in anapha«e-I and II. 

8ut mostly bridges without frag^.ents have been 
observed In the present study. Such an absonce of 
1 toqr^ii r5 ts way be attributed to their Uos'^' tiurlng 

ill.; Ol* tneir taking oarf in the for-.otlon of the 
«ic„' nucit'-i becuuae the pollen grains in early stagas 
iji tiK-ni' deveiopfflont have shown high incidence of such 
ul; .Cur'ucic'i , in somr cases, the irregular outlloe of the 
chi' "K.'.ontvji and'orldges su<',gested fro pnss.lhjlltv of 
i a'i'-ition by non-sepratinn of chlasr.at.i due to 
-^uch itickinoss might have boon caused due 
f.?s Uiotiirbancts at cytochemicol lovol by the secondary 
Qi u.Sj irtitnont. It is observed tliat del.iyf'd 


*'9!'^.'- ration of sowt bivalents was tha cmmon fmf.me in 
oil r» $pocl«$ of and Caiamia e..aiAm . Thu»* It 

Hkzm'ittw that dya to tych atlokinassr the Beoar«ttof^ of 
tn-*i chrof«otc*i#ii war# alth«r dalayAd »^r coiapletaly 

:■ tr.:.c?oeti# 

Movaaiant of unaqual nimhar ©f chrowiotoBw*?- as 
r^cordad In A, volybllla and A, platvcaroa to tha polos 
at anaohasa-I and ©rasonca of unimyal V 0 lu»# of chronatin 
wattrlal In the 4 dauijhtar nuclei after anaphase-il wight 
h® tha result of ©ccurranc# of translocated clialn as 
triv.ijants '-r tetrav.ilnnts at v-ijhlch caust?s l.iqganft 

and un*»oua1 nacraqatlon chr<^otow©s* It cons etiu ©fitly 
Inai to the forrc.ntion of unequal oollen grains, Ghatn#ltar 
ranortnd altera! number of chroaiosoiiits In Vtc la 
faha . and fomatlon of unequal pollen grains in |t,, 

•at! yyn was rnrorted by "’^kb and Godward (1972), 

The unorlented b’valents at metanhase-I and 
unattarhed c''r©’nor.or©s at anaohase-I In A, £i.§.llSLlllPJL 
if restiltorf fmnn dlscreoanclea in solndla formation raeiy 
l<tad to t't n unequal distribution of c^'roTaosowea it 
anaphiae-I and II, All the cytologlcal abnormalities 
of'ssrrvnd In tho present «tudy such as muitloolar! ly, 
translocated nolvvaients, unequal cl ts^rlbution of 
c' 'it nnaohase-T an-! U, conociquootly 'toru**' !«*■» 
T.iy loid fP'crru'it.l on of moro ..n 4 qroups a<5 no lead in 

unequal dintrlhutlon 

■f >» niciM e. royared to qo band In band ••.vltb 

1nn ry‘"'l<:lniqs ’ g tesultinn In the nonacl, dyncl'S® 
trlou'* of totrids, 

:.fi * mo COSO*'., It r/as recorded that duo to 
uee,n,:el no'-reqnt • O' , tr® unequal tetrsd fortrqtlon tc the 
f.f uroquol slt® of polltn grains. 





Prom th« r<iiiult It w«t aop*r®nt that the 
of non-vlabl® poXlm grains ®r>p«»r*a to b® 
?iri>ctly proportiflmal with th# Increass In dot® of E* 5 
tr»5t:nent. i)os» dapaiidanea ©f it®riHty in 

£:4B treatment is ala© r»port«cI by Markar ( 1977 ) In 
i^t hvrys*. Stsrlllty ©bs^rvad In law chroraos©«al 
ab^rraiiofit In E??S traafesent might b® attrlbytad to 
cryntlc d®l®tl®ns and tr>©clfic g®n© mutations, Fah«y 
.ind Pahmy (1957) could damonstrat® high ability of 
alkylatlfig mqmtn to orodue# d«ficl#ncl«s of cryptic 
naturo in ^^rosonhtla mnlanooa ttar, 

Accor-ilrig to Norkar ( 1977 ) chemical siiuiagens 
Induced poll»»n sterility, probably dun to increased 
•lonsHJ litlon of seeds as a result of pre-soaklng and 
decreased intrasomatlc selection. Enhanced ci'emosensltivity 
caused hy oresoaklna has bean attributed to leaching of 
endogenic protective substances (Xamra JX** ^96^0, 
oxygen enrichment (Latteral, 1961), progress of DNA 
lynthetls (Natarajan and Shivashankar, 1965 ) and changes 
In generiJ metabolic condition of the cell (dharma, 
1966), thm dlffer-^nce In cbemosensltlvlty among the 
different soeclet of Atvlg sia and Cal anus calag , tov*ards 
tbe sofr# strenoth of Chemical mutagen may be da# to 
dlfferenrns In their ge-tetlc set un* 




SUJaMY AMD COHOXfSrJW^ 


CAifi. It m Inpoftfifit s»ils« crop which 
in€lii-t?«!i wUd iptcltf of Atviotit In lit orijaary oosi. 
Th® prodyctlvity of tht crop can grottly bt ImproyocS 
throygh intro^rotslon of vtlu^lo gtnos frora wild soeclti 
to ih® e«ltivat@d typo*. Intortpocific hybrldlration is 
of yliil Iwportanct In undtrt tan ding th« g«nora® relationships 
botwoen th# tpoclot and trantf erring gonet. 

Induced polypJ.oidy has boon idontlfloiJ m an 
efficient bri^edlny "• octnique to ovorcoiR® crostabillty 
foorrior bc*tw%fen spctles, if anVi and cretta further gonetlc • 
vdrliibliity# Twtraploidy In planiif whore vegotativ® parts 
are economically used have comoarativcly batter chancii of 
t; ofTOtftlng ¥*ith dlrlolds. The mu^agentsls have boon 
t'jco'ini SiHl as the r?>ost efficient method for Induction of 
morDholoJtjic.-il and genetic variabilities* 

viork don® In the light of above facts ar® 
surtnarlsotl as follows i 

1, Morphological »tudi®® war® carried out In «»v«f!i 

species of vl2»» 4* alClYiaS^f 4* rmUit# 

d- dUlismta d. 4* d. 

if card>fa 0 old®s. 4* C-aJanlfollaL and tvm a trains of 
y. a i. a.j|U f, ealan and marked differences were nb»cr*/®d* 
Moroholoqlcallyt A, cai an 1 folia, was found to be 
clossst io C, calan*. 

2* i.-itcilc and meiotic studies In all the above 

;no'„eilals revealed chro^osom® number 2n « 25? » 22j 
n w 11, domatlc chromosomes of different Mv.lilSM 
©oecUs and two strains of were 

coiuparod with respect to position of c«ritro?e«res» 
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lm(}th ©f ihoirt •nd I©iif **«§ L/S ratio and 
T*r. %» % major difforonco mi ob«®r¥«d betwetrs 
th®s® taxofiowlealif dlfforont gonora and sp#ci»«s* 
Similarity llos in all tha Myloiia spocit® and 

.C-a..i.ait in pot a«a ting ttcondary constriction 
In longttt chromotoaia pair. In ail tha MliSSit 
sp#ci*«, ©na pair of tatallltad chromotorntt wit 
obtatvad txeapt in cat# of A, Iljn.e.i.t.4 (M 3366 ) and 
4* voiiibiiit whara tiro pairs of sataliltod chrmmomm 
war® racordtd. In cat# of £• g.®.i.in {ICP 8647 ) two 
pairs of tattlllted chromosomas w«r» ©bservad. In 
£• calan CSNT collactlon), no tscondary constriction 
was obs«r¥®d. 

3 . Intartptclflc and Intarganeric crosi®s were mad® to 
undoratand tb® crossability relationship b®tw®«n 
MulMil soacles and CUaum mlSl* On th« batis of 
percentage tuccost of crossability In ifiterg®n®ric 
hybrldisationt A, lineata was foynd to be c loses t to 
SalSJIM. SMlm followed by 4 . liMsiaa 
ISAEaMtaMia.* mlokiUj.* neither 

interqeneriCf nor interspecific hybrids coyld be 
obtained. A. platvcaroa. 4* volybills and A. aollia. 
when crossed with £. calan (at pollen parent) seedless 
pods were obtained indicating post fertillration 
barriers in thtt® crosses. Species Involved In 
hybridization and syccetsfyl hybrids obtained are 
riiven In the table A. 

Important morphological characters of the hybrids 
stuciles at diploid level have been compared with 
their xespoctiv# parents. The dtwlnanco-roceesive 
relationship between the factor pairs has also been 
ilttewlned in respect of the various qualitative 
characters. Hybrid vigour for some quantitative 
ch5ratt«r® were obtained in case of 4* liotAiA x 4« 
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««<* 4* atolL&iEt * 4* MlMlfalXa. in 
lfit»rg«»n«rlc croit«ti »ott o# charactert of C» ca,1.en 
vliu*, c©i©«r of fton^ord ootaiy itcidwous natur® of 
stmdard potal, iood eolcHir^ mui-iha tiering nat’-ite 
of Mtur® p@dt» aiifi abaoneo of ttropbiole on $t«d» 
mm fwind to bm rocofslv® to thos® of 
tp®ci»t. Th® ianoooiato thapo of first pair of leava® 

£• oaian was found to b# dominant over ovat« shao© 
of first pair of leavos of Atvloala t pp. 

5 , In Fjg gonoratlofit all Iho contxasllng cbaractors 
3©grwg..t,od but Inhsrltance could not b® cJ®t©r*lnod 
bofiuse of low population. In F2* dlfforont plant 
types mm obtained in Intorspoclflc at wall at 
Intarganarlc crossaa, 

6 , and malotlc analysaa w#r« mada in four 
Interspecific and three inttrganerlc hybrids (fable A)* 
The nature and extent of pairing studied at dialsinesis 
and fsetaohase-iy and abnomalltiei like loose pairingt 
formation of univalents and rniltlvalenti at M-l, 
laggards and bridges at anaohase -1 and tl were recorded. 
Pollen formation at tporad stage and pollen fertility 
percantag® at later stages were noticed, ***iel©tic 

• tudlof werealfo carried out in ^2 

7, ...n the basis of miotic abnonnslltles as well at 
D^llen fertility percentage, It Is Inferred that 

:4* lil'liti, comes closest to £, caian having ininirauis 
iifilvsitnl freriuency and highest pollen fertility, 

h* /'4,l ths intergensrlc and Interspecific hybrids r©r» 
ciT-t-f crtll® except A, platvcaroa x which 

showed a high percentage of pollen and ©iml« futility. 



autotttrapldidy h«« succ®ssfylly indwc^ii 
H six ®c‘«cl»i of Atvloala and Calaniii (SMI 

coiloetlon) Cvldo Tal»JLo 0)# Succ««i was obtalnsci In 
»f»ical b«d traatraant with 0.2M aquaous colchicine 
solytlon. Mo sueeass h# ©btainad In «ted 

traatwant, 

10* Oataliad mitotic atariits war# carrlad ©«t In coichiclne 
treatad root tin calls of all the Atvloila spacles and 
Cal any s calan to ®a» the rasoonao of somatic ceils as 
well as chromosomes towards colchicine* Different 
ploldy levels were recorded at different concentre tlona 
a-'i'i duxitlons of treatments* Highest ploldy level 
{t> n) was observed with 0*2% colchicine solMtlon 
when used for 6 hours and minimus concentration which 
brought about chromosome doubling was 0,05 per cent in 
ail the Atvlcsia species and Calanus calan . C^antltatlv# 
studies revealed that A, olatvcaroa was most sensltivo 
to colchicine and A, scarabatolde s was found to be 
leaut sensitive to this chemical, 

11, iietailed morohologlcal and nelotle studies (C^ and C^) 
were made in all the Induced tetraoloids and conpared 
with resoectlve diololds* Melotlc behaviour and pollen 
Btainabillty were discussed in relation to plant 
fertility. Induced tetraoloids were more vigorous 
for €.»rt-*iin morchologlcAl characters In as well as 
in generntlnn, though associated with reduced seed 
cnltlng, 

i'\ yrlotic studies In induced tetraplolds of A, 

A, e a.^Anifoli.^., revealed formation of maximum 
oostlble rpadrlV'^lents til). Increase In nollen and 
'?trxf>ata sire was found to be the reliable criteria for 
judging polyploidy In all Atvlosla species and go„lan as 


13* cfIVct ©f £MS 0 fi six tptcits ©£ Atvloiia and two 

strjlnf of Cgfanut cal an wr» studl®d (Tabi# 3), In 
i.'tS traatad witarlali though tha stod ger^nination 
b<?rc«'*nt 4 g® was omaxganco of oluwulas In the 

field wa» highly affactad, A llnaar raduction In s@ 8 «l 
gaffiinatiofi oarcantagap nuwtear ©f prifiary and secondary 
branches, pods par plant was obsarvad with Increase in 
dose of tha chwilcal* 

14, Datalled rrltotlc analysis In root tlo calif of tl'.’S 
traatad seeds was carried out w‘i©rtln gradual incraas® 
in f rsgnantation and clurrining of ehron-osomcs was noticad 
with Increase in dose of th@ chtfulcal, 

15, Mflotic analysis of iivS treated plants raueaiod 
bivalent, unlvalsnts and polyvalents (chains of 
chromosonts) at netaohase-I in plants, MalotiC 
anaraolinc included lag.>ards, bridge and delayed 
seoaritlon of bivaltnts at anaphas©«I| laggards <;-i' 
anaphaso-II, and at Bporad stag® dyao, triad, polyad 
and wlcronuclal. Pollen fsrtlllty was much reduced at 
higher dosos, 

16* In M| plants, unifollate, blfollato, qu-idrlfoliata and 

pen taf oil a It loaves with changed phyllotnxy ¥i®r# noticed, 

ccM4aiUi‘dom 

Tbo ■differences between Calamus and Atvle sia are 
v/nicti results purely due to doweestl cation. These 
InciuJe sizu and vigour >f plant and non~shattering 

of ood. The gene iwtation and selsictlon prt'« 8««3 
iifh'h X c’o!>it‘«ticatlon underlying the evolution of the cultivated 
I'.avf* probably resulted In accumulation of raodiflers 
xn.; ulf fer«‘fttlatlon in the cultivated species. These change* 


umuccmnfuX s##!! i>ar#nt irtnwri crotaacl 

r#itrlct«d unwantad raconblnatlon in t>« natur« 
In int light of proteot stticiios# it can b» Inftrwi tl'»at 
no changt In chro«>fo»* iiii»]N»f ha* taken piac® In th® 
cyltlvrit#d laKon {£, ca1afi )> whli# orlfinating fror^ 

>tvi&3lj^ *o#cl#*i It app#*r* that atfyctural changes in 
chrowosora®* and/or g«ri« ssitatlon wight hav® played a 
significant rol® In th® •volptionary process. 

From th« saoregatlng progenies of interspecific 
and intorganoric hybrid* possibility ha* been ©xplortd 
for selortiruj better plant typtSf aultabl® for dryland as 
well as rangol.mtl situation*. 

From the tn<^cec! tetrapioids of Atvlosia specie* 
olanti wH!i more ioaflness and other glgas character* can 
b® obt^lni»d and u$©d as i. ^proved strain on one hand and 
in developing chr^x^josomal races by crossing thm with th*tr 
diolold progenitors, on the other. 

Suitable and useful mtants can be obtained frow 
tt>® segregating progenies of 0>*.S treated pltmts with good 
see-* si’ttlng and poilon fertility, only when large n« 3 »ber 
of prcaenie-i are raised. 
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